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RIMARY tumors arising within the 

vertebral canal that disturb the con- 

ductivity of the spinal cord or the 
nerves enclosed in this canal have been 
considered by all authors under the cap- 
tion, spinal cord tumors. Whether springing 
from the bony encasement, its periosteal] 
covering, the epidural fat, blood vessels 
and connective tissue, the meninges, nerve 
roots or the spinal cord itself, their pres- 
ence is suspected when they interrupt 
known nerve pathways by pressure or 
actual cellular invasion. Within recent 
years the diagnosis of these new growths 
has been greatly enhanced because of the 
advancement in knowledge regarding the 
grouping of fibers in the motor and sensory 
pathways of the spinal cord. Repeated 
studies of spinal cords from patients with 
diseases limited to definite fiber pathways 
have cast much light on the subject. Also 
surgical section of the anterolateral tracts 
for the relief of pain has added much to 
our knowledge of this particular group of 
fibers. 

An accurate understanding of this inter- 
nal arrangement of the fibers of the spinal 
cord tracts is essential if one attempts to 
explain the many symptoms provoked by 
pressure. On the other hand one may 
strongly suspect or correctly diagnose a 
spinal cord tumor without such detailed 
anatomical knowledge. From this one 
must not conclude that the problem is an 
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easy one for there are still isolated instances 
when, after all diagnostic methods have 
been exhausted, laminectomy is necessary 
to establish the nature of the lesion. Also 
there are without doubt patients harboring 
spinal cord tumors existing under other 
diagnoses and occasionally subjected to 
misdirected operations. Not infrequently 
the upper extremity is treated for 
“neuritis,” the gall bladder or appendix 
removed for right-sided abdominal pain 
or the lower extremity “stretched” for 
sciatica when in fact the trouble is within 
the vertebral canal. Such pitfalls should 
be avoided if the symptoms are carefully 
considered, repeated detailed examinations 
performed, lumbar manometric tests made 
and in selected cases lipiodol used. 

The symptomatology of spinal cord 
compression is probably familiar to all of 
you but an abbreviated discussion of this 
most important phase of the subject may 
whet your interest in the case histories 
that are to follow. Admittedly there are 
varied pathological processes that may 
disturb the function of the spinal cord, 
simulating in many respects a tumor. 
These will be considered subsequently. The 
outstanding complaints: pain, paresthesias, 
heaviness, girdle sensations, numbness, and 
the subjective motor disturbances will be 
discussed in the order given. Pain is by far 
the most frequent and often the earliest 
of all complaints. This may be very difficult 
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or near impossible of interpretation until 
other manifestations of the lesion appear. 
The pain is often neuralgic in character, 
usually caused by pressure upon a spinal 
root or possibly root entry area, and there- 
fore referred in a general manner to the 
corresponding segmental zone. This is the 
so-called root pain which may be gradual 
or sudden in onset, continuous or have 
periods of remission and in some instances 
disappear entirely as the disease progresses. 
Root pains when very severe often cause 
the patient to assume unnatural attitudes 
in an attempt to obtain some relief. 
Coughing or sneezing are inhibited as far 
as possible due to marked increase in pain 
during such forced expiratory efforts. It is 
in an attempt to relieve the suffering from 
this type of pain that misdirected operative 
procedures have been performed. There is 
another form of pain which may appear in 
the course of the growth of a spinal cord 
tumor, sometimes early but more often 
late in the disease. This is localized boring 
pain in the back so characteristic of 
metastatic malignant disease of the spine, 
but also associated with benign tumors 
especially when a large cauda equina tumor 
is present. A third type of pain, which has 
occurred in 2 patients of my series, is in no 
manner associated with pressure on a spinal 
root. In both instances the tumors were 
in the upper dorsal area and pain, dull and 
aching in character, was felt in the lower 
extremity on the same side as that of the 
lesion. No adequate explanation has ever 
been offered for this phenomenon although 
it has been described by others. 

The paresthesias such as “ pin and needle 
sensation,” ‘“‘electric shock,” local cold 
feeling, burning, numbness, and the like 
are frequent complaints and deserve care- 
ful consideration. Such evidence of dis- 
turbed function may occur early when a 
spinal nerve is very slightly pressed or 
later when the fiber tracts of the cord are 
involved. When moderate degree com- 
pression of the cord is present, coughing 
or acute flexion of the neck may cause 
“electric shocks” below the lesion. The 
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patient may discover that he can 
longer tell the temperature of water | 
feel an ordinary painful pinch over one : 
both legs. The extremities may feel heavy 
or be described as “dead.” This history of 
these sensory disturbances is particular|y 
valuable whenever they are limited to one 
extremity for some period before the other 
side is involved. Then, too, a sense of a 
band about the neck or trunk may be of 
some help in indicating the level of the 
lesion but girdle sensations are frequently 
misleading and therefore demand a guarded 
interpretation. 

Motor symptoms in like manner to the 
sensory disturbances show great variations 
in individual cases. The complaints are 
weakness, clumsiness, stiffness or awkward- 
ness beginning very gradually on one side 
and successively involving the extremity 
or extremities of the opposite side. The 
rapidity of this progressive loss of function 
is of course determined by the relation of 
the mass to the spinal cord and the rate 
of its growth. For example, tumor arising 
in the low cervical region compressing 
the cord from without (extra-medullary) 
causes weakness of the upper extremity 
on the side of the growth, then the lower 
extremity on the same side, followed by 
weakness in the lower extremity of the 
opposite side and finally the upper ex- 
tremity of the opposite side. Tumors 
compressing the thoracic cord usually 
involve the lower extremity on the same 
side followed at a variable period by 
weakness of the opposite side. New grow ths 
compressing the cauda equina cause bi- 
lateral weakness of the lower extremities 
although the degree of involvement is 
seldom symmetrical and more often dis- 
turbances are noted in one leg before they 
appear in the other. Intramedullary tumors 
of the conus are sometimes very difficult 
to differentiate from painless compression 
lesions of the cauda equina. In rare 
instances the motor symptoms antedate 
the onset of sensory disturbances as in 
Case 11 herein reported. Also the motor 
pathway interruption is more often rather 
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cradual as has been previously stated. 
When the tumor arises within the spinal 
cord (intramedullary) the weakness of 
the extremities below the lesion is occa- 
sionally noticed at about the same time 
or the one becomes weak only a short time 
before the other. 

The third group of symptoms resulting 
from compression of the spinal cord or the 
cauda equina is the disturbed function 
of the urinary bladder and rectum. In 
most instances of extramedullary pressure 
this is a late manifestation as in Case 
i, but rarely vesicular control is lost 
years before other symptoms appear, 
Case 1v. This disturbance of function is 
' characterized by overflow incontinence 
except in rare instances when the lumbo- 
sacral cord is destroyed. Complete relaxa- 
tion of all the sphincters has been observed 
in one case of intramedullary glioma 
(astrocytoma) of the lumbosacral swelling. 
Incontinence of feces is rare except when 
the bowel content is fluid, as for example 
following a saline cathartic. Obstipation 
is the rule, not infrequently resulting in 
fecal impaction. The two functions, urina- 
tion and defecation, are influenced in a 
similar manner and therefore probably 
have their spinal centers in the same 
segment of the cord. 

Although this is a brief exposition of the 
symptomatology resulting from the pres- 
ence of a tumor within the vertebral 
canal, I cannot refrain from stressing 
the importance of a carefully taken chron- 
ological history. The physical examination 
or better, examinations, are necessary to 
establish the level and to determine the 
extent of the lesion, but examinations 
alone are frequently misleading. There is 
likewise a great tendency at the present 
time to exclude a compression lesion when 
the manometric tests are negative, mye- 
iography fails to show a level and the 
chemical analysis of the spinal fluid is 
vithin normal limits. These examinations 
are very helpful when positive results 
ire obtained, but negative results should 
never be considered conclusive, particu- 
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larly if the history is indicative of a tumor. 
The neurological examinations should be 
conducted with great care and precision, 
conclusions being reserved until all the 
facts have been collected. There are many 
variations of findings, detailed interpreta- 
tion may best be delegated to those who 
have interested themselves in neurology. 

Since Queckenstedt’ first described the 
normal rise of spinal pressure following 
jugular compression, as measured by a 
manometer attached to spinal puncture 
needle introduced into the lumbar sub- 
arachnoid space, several observers have 
added valuable refinements of this pro- 
cedure. Stookey” has suggested a method 
for recording the degree and rapidity of 
rise and fall of the spinal fluid pressure 
following light or deep pressure upon the 
jugular veins. In general, when there is no 
obstruction, the spinal fluid pressure rises 
rapidly following compression of the jugu- 
lar veins and rapidly falls to the normal 
level upon release of this pressure. When 
there is a partial to complete obstruction 
of the spinal subarachnoid space, jugular 
compression will result in a very slow or no 
rise. With partial obstruction when a slow 
rise has occurred the pressure will fall 
very slowly upon release of the jugular 
compression and frequently in a steppage 

manner, never quite reaching the orig- 
inal level. When positive results are 
obtained this is a very valuable adjunct 
examination. 

Inability to definitely determine the 
spinal level of the tumor with ease has 
led others to seek a radiopaque substance 
which, when injected into the subarach- 
noid space, will outline the exact level of 
the subarachnoid block on the x-ray film. 
Lipiodol was therefore introduced and is 
used quite generally by many surgeons. 
No doubt such a procedure is justified in 


1 Queckenstedt, M. Zur Diagnose der Rueckenmarks- 
kompression. Deutsche Ztschr. f. Nerv., 4: 325, 1916. 


2 Stookey, B., Merwarth, H. R., and Frantz, A. M. 
A manometric study of the cerebrospinal fluid in sus- 
pected spinal cord tumors. 
429-442, 1925. 
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rare instances but to employ it indis- 
criminately should be condemned. 

One other accessory diagnostic pro- 
cedure may be briefly described. For 
many years it has been known that the 
spinal fluid obtained from a point below 
the site of a subarachnoid block is fre- 
quently light yellow and contains a large 
amount of protein. In 1924 Freemont- 
Smith and Ayers! published their results 
following the determination of the total 
protein content of spinal fluid in normal 
and abnormal states. Gradually data have 
accumulated which indicate that an in- 
creased total protein content of spinal 
fluid obtained from a point below a 
suspected cord tumor is good evidence 
that such a lesion is present, although 
partial subarachnoid obstruction may not 
be otherwise demonstrated. There are 
other methods of examination, some very 
useful in individual cases but in general 
not applicable. These will not be considered 
as I wish to take the allotted space for the 
illustrative examples. 

Before passing to the case reports, a 
brief resume of the subject with a word 
concerning differential diagnosis may be 
in order. A patient with pain located in 
the back or radicular in character asso- 
ciated with numbness about the trunk 
or over part of an extremity combined with 
the slightest evidence of motor disturbance 
should be considered as one harboring a 
spinal cord tumor. Every effort should be 
made to establish or disprove the existence 
of such a lesion. The reasons for such a 
broad statement are quite obvious when 
one lists the conditions that might give 
rise to similar complaints. To enumerate 
some of these one may mention, syphilitic 
disease of the spinal cord, primary or 
secondary malignant disease of the verte- 
bra or epidural space, Pott’s disease, 
chronic inflammatory diseases of the dura 
and epidural space, multiple sclerosis, 

1 Fremont-Smith, F., and Ayer, J. B. The normal 
and subnormal quantitative protein content. In: The 
Cerebrospinal Fluid. N. Y., Hoeber, 1925, being the 
Proc. Assn. Research Nerv. e Ment. Dis., 4: 100-103, 
1924. 
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circumscribed arachnoidal cysts, syringo- 
myelia, or rarely a progressive muscular 
atrophy. Of this group to which other 
rarer affections could be added, syphil's 
and multiple sclerosis give the greatest 
trouble in differentiation. Syphilis can 
usually be excluded by the history and 
the Wassermann reaction, but one must 
not lose sight of the fact that a syphilitic 
patient may also have a tumor. In my 
opinion when spinal cord compression is 
associated with a positive Wassermann 
reaction, failure to improve following a 
fair course of antiluetic treatment is 
sufficient reason for surgical exploration. 
Multiple sclerosis during the early mani- 
festations of this disease may simulate to 
a striking degree spinal cord tumor. 
Owing to the frequency of remission 
periods in this disease, sooner or later a 
definite diagnosis may be established. In 
all of these confusing issues when diag- 
nostic procedures have been exhausted 
without arriving at a definite conclusion 
and the indications are in favor of a 
compression lesion, laminectomy should 
be performed. Only an absolutely bad 
general state of the patient is a contra- 
indication for such a procedure. 

From a series of 34 cases of spinal cord 
tumor, 6 case histories have been selected 
in an attempt to illustrate some of the 
outstanding features of this disease. They 
will be briefly told but one can glean the 
essential fact from this abbreviated 
form. 


Case 1. Long Island College Hospital, 
No. 326439, J. L., a ten year old school girl was 
admitted to the service of Dr. Carl Laws on 
September 27, 1932, complaining of pain m the 
upper part of her back and weakness of the 
hands. In the early part of August, 1932 sh« 
complained that she could not button her 
clothes. Her condition remained about the 
same until September 18, 1932 when she was 
awakened in the early morning by a severe 
pain between the shoulder blades. At this time 
the neck was found to be rigid. During the 
following week the pain continued and th: 
weakness of the hands increased. Movement 0 
the head caused “‘electric shocks” in the finger: 
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of both hands. The gait was not affected nor 
was there any disturbance of sphincter control 

Upon examination there was found bilateral 
moderate degree choked disc, marked weakness 
of grip, interosseous wasting, absence of 
biceps jerks, cutaneous area around upper 
thorax where pin prick and differences of tem- 
perature were not appreciated, abdominal 
reflexes not elicited and hyper-reflexia of lower 
extremities with bilateral positive Babinski’s 
sign. A subarachnoid block could be demon- 
strated and the spinal fluid contained 98 and 
55 mg. of total protein. 

On October 24, 1932 laminectomy disclosed 
a fusiform enlargement of the cervical cord 
(Fig. 1) due to an advanced intramedullary 
tumor. A small portion of the tumor was taken 
for study. Sections showed a rapidly growing 
glioma of the glioblastic type. X-ray therapy 
was given, followed by some improvement. 
Gradually quadriplegia developed and she 
died on December 24, 1932. Autopsy was not 
obtained. 


Comment. This story illustrates a 
rather rapid course of an intramedullary 
spinal cord tumor. There is one interesting 
and unusual finding, choked disc, which is 
very occasionally found when a cervical 
subarachnoid block is present. Up to 
the present time few intramedullary tu- 
mors have been removed surgically and 
these were benign in type. Incision of the 
thinned-out spinal cord over the tumor 
may be followed by partial extrusion of 
the growth and in some instances relief 
of symptoms. This was not done in this 
instance because of the large size of the 
mass. Radiation has little if any effect 
upon the progress of such a lesion. 


Case Long Island College Hospital, 
30-9509. A. D., a forty-seven year old house- 
wile, was admitted to the service of Dr. O. C. 
Perkins, on November 29, 1930 complaining 
of pain in the back, incontinence of urine and 
numbness of both lower extremities. She had 
been in perfect health until about the middle of 
June 1930, when while climbing a flight of stairs 
she suddenly collapsed. She was able to arise 
and walk home. During the next two months 
she fell many times, especially when attempting 
to turn quickly. In September (1930) she first 
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noticed pain the upper back radiating into the 
breasts and shortly thereafter the feet became 
numb. This numbness gradually involved in 


Fic. 1. Case 1. Marked fusiform enlargement of cervical 
swelling. 


sequence the feet, legs, thighs and trunk to 
the breasts. One month before admission 
urinary incontinence appeared, the pain in the 
back became more severe and she could walk 
only when supported. 

Examination showed a middle-aged woman 
well nourished with marked weakness of the 
lower extremities. The important findings were: 
absent abdominal reflexes, slight voluntary 
motion of both lower extremities more on the 
left than on the right, very active tendon 
responses in the lower extremities with associ- 
ated findings, inability to appreciate pin prick, 
heat or cold over all cutaneous areas up to 
zone supplied by Ts, and indefinite appreci- 
ation of touch over feet and legs with normal 
sensibility to this form of stimulation over 
thighs and lower trunk. Spinal puncture 


revealed a clear fluid with partial subarach- 
noid block. 
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Laminectomy on December 15, 1930 dis- 


closed a meningioma situated in the right 
anterolateral position at the level of the third 


Fic. 2. Case u. Section of tumor removed, showing 


thoracic vertebra. The dorsal part of the caudal 
end of the tumor completely encircled the roots 
of the third right intercostal nerve. This nerve 
was sacrificed and the entire tumor easily 
removed. Convalescence was rapid. She walked 
unaided from the hospital when discharged on 
January 15, 1931. She has remained perfectly 
well except for occasional mild pain at the site 
of the surgical scar. 


Comment. This type of tumor (Fig. 2) 
arises from the meninges, and is often 
firmly attached to the dura. Its situation 
may be extradural but commonly is intra- 
dural extramedullary. Dural endothelioma, 
meningioma, and meningeal fibroblastoma 
are the interchangeable terms used to des- 
ignate this new growth. Fortunately such 
tumors are benign. They are by far the 
most frequent spinal cord tumor encoun- 
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tered and when once completely remoy: 
they will not recur. Division of the rox 
of one intercostal nerve is seldom follow: 


characteristic “‘psammoma bodies.” H. and E. stain. 


by any complaints. 


Case ul. Long Island College Hospital, 
32-3235. N. C., a thirty-two year old clerk was 
admitted to the service of Dr. O. C. Perkins 
on May 13, 1932 complaining of sharp pains 
across the front of the chest, stiffness of the 
left leg, a numb feeling over the right side of 
the body and right lower extremity. In 1924 he 
first noticed pain in the region of the heart 
made worse by bending over, sneezing or cough- 
ing. After fourteen months of increasing <is- 
ability a laminectomy was performed by an 
orthopedic surgeon without disclosing a tumor. 
He slowly improved, however, and after six 
months was again able to return to his former 
occupation. For seven years he was free from 
pain but during this period a stiffness of ‘he 
left leg and a degree of unsteadiness persisted. 
In February, 1932 the old chest pain returned 
associated with increasing stiffness of the cit 
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ex and numbness of the right lower extremity. 
He slowly became worse until the time of ad- 
ssion to the hospital. On May 25, 1932 the 


Fic. 3. Case 111. Appearance and size of slow-growing 
benign tumor. 


old wound was opened disclosing an intradural 
extramedullary tumor (Fig. 3) situated one 
vertebra higher than the upper limits of the 
previous laminectomy. Convalescence was 
uneventful and while considerable improve- 
ment was noted before his discharge from the 
hospital (one month following operation) there 
was still marked spasticity of the left lower 
extremity, diminution of pain and temperature 
over the right lower extremity and a very 
unsteady gait. While slow improvement in 
gait has been noticed, these findings are other- 
wise still present. 


Comment. Such spinal cord compres- 
sion over a long period (eight years) with 
partial release following an incomplete 
Operation, would no doubt cause irrepar- 
ab.e damage of the fiber tracts. That this 
has occurred in this particular instance is 
we'! exemplified by the persistence of signs 
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below the lesion. The results obtained 
from operation performed during the late 
stage of cord compression are sometimes 


Fic. 4. rare tumor arising from filum 


disappointing. There are, however, in- 
stances where a remarkable degree of 
function returns when complete paralysis 
has been present for as long as eighteen 
months. 


Case tv. Kings County Hospital, Admis- 
sion No. 33-4496, H. M., a fifty year old white 
laborer was admitted to the service of Dr. 
Charles Cochrane on February 14, 1933 com- 
plaining of urinary incontinence and weakness 
of the legs. Approximately seven years prior 
to admission he began to have some difficulty 
in starting the urinary stream. Over a three 
and one-half year period it became progres- 
sively more difficult for him to urinate. Four 
years after onset he began to dribble urine, 
consequently resorted to wearing a rubber 
urinal. At about this time he also became 
periodically incontinent of feces. Urinary and 
fecal incontinence have persisted to the present 
time. During the early part of 1931 weakness 
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of the legs appeared causing him to walk on 
his heels and resulting in a considerable clumsi- 
ness when attempting to move quickly. There 


Fic. 5. Dumb-bell type of tumor invading sacrospinous 
process. 


had been slight dull pain in the back part of 
the thighs for the past year, but this was never 
an outstanding feature of the symptomatology. 
He was first admitted to the genitourinary 
department where cystoscopic examination 
revealed a “‘cord”’ bladder. 

Neurological examination disclosed a dis- 
tended and tender urinary bladder with 
overflow incontinence, relaxed external anal 
sphincter, complete insensibility to all forms of 
cutaneous stimuli over areas supplied by the 
second, third, fourth and fifth sacral spinal 
segments, very active knee jerks, weak ham- 
string jerks, absent ankle jerks, and marked 
weakness of the calf muscles on both sides. On 
March 6, 1933 laminectomy disclosed a tumor 
(Fig. 4) attached to the very tip of the conus 
medullaris. From its distal end the filum term- 
inale trailed off into the fibers of the cauda 
equina. Histological studies showed it to be an 
astroblastoma. The postoperative course of the 
patient was uneventful except for a rather 
marked cystitis. At a recent examination, six 
weeks after operation, the urine was clear, 
the anesthetic cutaneous zone was much 
smaller but no return of sphincter control was 
demonstrable. ° 


Comment. Although tumors arising 
from the filum terminale are rather rare, 
the lumbar region of the vertebral canal 
is the most frequent site for new growths. 
Such a lesion pressing the roots of the 
cauda equina usually causes severe pain 
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as in Case vi. Just: why this particu! 
lesion did not produce pain is not quit 
clear. This patient no doubt would n 


Fic. 6. X-ray showing upper level of tumor outlined by 
opaque lipiodol. 


have harbored a tumor for seven years 
had some one taken the pains to ex- 
amine the skin zone of the lower sacral 
dermatomes. 


Case v. Kings County Hospital, No. 
113220. M. D., a fifteen months old baby was 
transferred from the Kingston Avenue Hospital 
on October 13, 1932 because of a lump on the 
back and paralysis of the legs. The history 
obtained from the parents was that one 
month before admission they noticed a small 
swelling just to the right of the lumbar spine. 
An x-ray of the spine was reported negative. 
About one week later the child would cry out 
periodically and reach for her legs. Two weeks 
following the appearance of the swelling on 
the back, she began to drag the left foot. Over 
a period of eight days she rapidly lost all power 
in the lower extremities and dribbling of urine 
with fecal incontinence developed. Fever o! a 
moderate degree was present for four days 
prior to admission. 

Examination showed a well-nourished ba»y 
with flaccid paralysis of the lower extremitics, 
complete cutaneous insensitiveness below the 
groin, distended urinary bladder with overt!ow 
incontinence, relaxed external rectal sphinc‘er 
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.ad a rounded subcutaneous mass just to the 


right of the upper lumbar spine. The dome of 
this non-tender mass was raised approximately 
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intervertebral foramen, growing inward 
compressing the contents of the vertebral 
canal and outward invading the lumbar 


Fic. 7. Case vi. Microscopic section of specimen removed, showing multiplicity of cell type. H. and E. stain. 


2 cm. above the skin level and its diameter was 
4 cm. Laminectomy performed on October 13, 
1932 disclosed a dumb-bell tumor (Fig. 5) the 
extraspinal portion invading the right sacro- 
spinous muscle. The entire mass was excised 
by electrosurgery. The postoperative course 
was uneventful except for a mild cystitis. When 
discharged from the hospital on November 11, 
1932 there was no evidence of return of lost 
function. Examination eleven months follow- 
ing operation shows a remarkable return of 
motor power with ability to stand and walk 
when holding to her mother’s hand. No sensory 
disturbances could be demonstrated at this 
time. 


Comment. The microscopic examina- 
tion of this tumor shows it to be a rapidly 
growing, infiltrating mesodermal cell type. 
Intensive x-ray therapy has been instituted 
but recurrence is expected. It would seem 


that this growth arose within the involved 


muscles. This case illustrates the so-called 
dumb-bell type of new growth more fre- 
quently encountered in the upper thoracic 
and lower cervical regions. 


Case vi. Brooklyn Hospital, Unit No. 
44368. P. H., a housewife aged forty-four years 
was admitted to the service of Dr. Donald 
McKenna complaining of a boring agonizing 
pain along the course of the left sciatic nerve 
with a sensation as if “‘a thousand needles” 
were being applied at one time over the left 
calf. She first noticed an occasional dull ache 
in the left buttock seventeen months before 
admission which slowly but progressively grew 
worse. The pain had been somewhat allevi- 
ated with opiates for the past three months. 
She had lost considerable weight because of 
sleepless nights and daily torture. At no time 
had sphincter disturbances been noticed. 

Examination showed a haggard middle-aged 
woman who was considerably undernourished. 
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She could not lie in bed long enough at one 
time for a complete examination, due to the 
agonizing pain in the left buttock aggravated 
by the supine posture. The important findings 
were slight flattening of the left gluteal area, 
marked sensibility to all forms of stimuli over 
the skin of the left buttock (S 4 and S 5) and 
equally sluggish ankle jerks. A tumor of the 
cauda equina was strongly suspected but 
repeated examinations failed to establish a 
diagnosis. Lipiodol was resorted to which upon 
x-ray examination revealed a “cap” in the 
part of the fifth lumbar vertebra (Fig. 6). 

Laminectomy was performed on May 14, 
1931 disclosing a large firm intradural tumor 
mass filling the entire spinal canal from the 
mid part of the fifth lumbar vertebra down to 
the mid sacrum. Most of the filaments of the 
cauda equina passed directly through the 
tumor, therefore extirpation was impossible. 
Portions of the head and tail of the growth were 
taken for study (Fig. 7). 

Following operation she was considerably 
relieved but not entirely free from pain. X-ray 
therapy was instituted. Eighteen months 
following the operation she was entirely com- 
fortable and able to look after her own affairs. 


Comment. This story illustrates one of 
the causes of “chronic sciatica.” Per- 
sistent pain along the course of one or both 
sciatic nerves should always be carefully 
investigated, even to the point of mye- 
lography if all other methods of examina- 
tion have failed. Although this particular 
type of tumor cannot be removed, they 
can be given more room which will lessen 
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the nerve pressure followed by less pain. 
They run a very chronic course, so man 
years of comfort may be expected. X-ray 
therapy seems to have a favorable action 
on this type of growth. 


CONCLUSIONS 


The diagnosis of a spinal cord tumor with 
accuracy as to the spinal level, the relation 
of the tumor to the spinal cord and the 
probably histological nature of the new 
growth, is one of the most intriguing prob- 
lems in neurology. The successful removal 
of such a lesion followed by complete 
restoration of body function is very grati- 
fying to both the patient and the surgeon. 

That all primary tumors are not amen- 
able to complete surgical removal is readily 
conceded but fortunately these incurable 
lesions are very much in the minority. 
Some of these, even the intramedullary 
type, may be so treated that considerable 
restoration of function may follow. Months 
and occasionally years are added to the 
patient’s life and comfort obtained by 
properly applied surgery. In others the 
x-ray offers a very valuable adjunct, re- 
tarding the growth in many instances 
thereby keeping the patient ambulatory. 
Whenever pain is an outstanding and per- 
sistent complaint, following the exploration 
of an irremovable tumor, cordotomy should 
be resorted to before addiction to drugs 
becomes established. 


DIAGNOSIS AND TREATMENT OF 


PERIPHERAL VASCULAR DISEASES* 


Mont R. M.D. 


CINCINNATI, O. 


CANNOT express my heartfelt appreci- 

ation for the signal honor of addressing 

you on this occasion. We are gathered 
here this evening to inaugurate a founda- 
tion in honor of a man who is already most 
honored and beloved throughout the world. 
Viewed by one who lives afar and has not 
had your precious opportunities of intimate 
association with Professor Rudolph Matas, 
I am constrained to the belief that this 
occasion brings more honor to you than it 
can possibly bring to him. His place in the 
annals of medical history is secure beyond 
any power of yours to change. Your lives 
will be enriched by the pleasant memories 
of this historical gathering; the lives of 
future speakers, as has mine, will be in- 
expressibly enriched by the privilege of 
delivering an address for this Foundation, 
and the reason is and will always be that it 
bears the great name of Rudolph Matas. 
With his presence he honors us this evening, 
and through his consent he honors this 
Foundation with his name. 

I am fully aware of the historical signif- 
icance of this occasion; of the rdle that 
this foundation’s cherished prize will play 
in the progress of the art and science of 
surgery. It is inconceivable that any man 
should deserve to receive it during Pro- 
fessor Matas’ lifetime, or for many years 
thereafter. The explanation must be due 
to that great generosity which, among 
other traits, has so endeared him to every- 
one who has been privileged to know him. 
| am, therefore, here this evening with a 
profound feeling of humility as well as 
appreciation for I realize full well that 


there are men among those whom he has 
trained or among his admirers throughout 
the world who are far more worthy to 
receive this prize for conspicuous contri- 
butions to the field of vascular surgery. 

I could not, in good faith, proceed with 
my address without expressing again to 
Professor Matas my gratitude for the 
innumerable stimulating suggestions as well 
as the fatherly interest he has always dis- 
played in my accomplishments in this field 
of surgery, for out of all that developed the 
bond of intense devotion which binds me 
to him. 

The origin of that devotion may also be 
traced to the great friendship and admira- 
tion which existed between my former 
Chief and Professor Matas. Through Pro- 
fessor Halsted I became interested in 
vascular surgery, and through him I also 
became a pupil of Professor Matas. As the 
years rolled by I developed an almost 
filial love for Professor Halsted and shared 
equally with him his admiration and respect 
for Professor Matas. After Professor Hal- 
sted’s death I met Professor Matas for the 
first time and listened with ill-suppressed 
emotion to his address entitled, “An 
Appreciation” which he delivered in Balti- 
more in memory of William Stewart Hal- 
sted. There I witnessed a demonstration 
of those human attributes which win a 
pupil’s devotion. Already recognized the 
world over as foremost among contributors 
to the progress of medicine, first to evaluate 
and adopt true progress and first to discard 
the obsolete, Professor Matas, for the first 
time, revealed to me his philosophy of 


__ * Matas Vascular Surgery Lecture, Jan. 23, 1934. ‘Matas Medal created by Violet Hart Fund of Tulane 
University of Louisiana presented to Mont R. Reid, New Orleans, Jan. 23, 1934. From the Department of 
Surgery of the College of Medicine of the University of Cincinnati and the Cincinnati General Hospital. 
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life—his ideas with respect to the impor- 
tance of human life, conscience, human 
sympathy, gentleness, loyalty, honesty, 
magnanimity and a sense of duty in the 
practice of medicine and surgery. Through- 
out the hurricane of progress in his own 
lifetime it was obvious that these precious 
heritages from all past medicine had not 
been driven from his creed by the cold 
science of modern medicine. True devotion 
to a man is not born of admiration for his 
work or for his scientific attainments. It 
springs from such human attributes as 
Professor Matas revealed on that first 
occasion of our meeting. In the ten vears 
since that memorable address I have not 
missed an opportunity to benefit from his 
great contributions to the science of medi- 
cine nor from his sympathy, counsel and 
advice. The occasions have been all too 
infrequent; nevertheless, in that time no 
other man has had a greater influence 
upon me and my work. 

On this occasion, therefore, I ask for the 
right to participate in this celebration as 
one of his pupils yielding to none other in 
the intensity of my feelings of admiration, 
love, loyalty, and gratitude. In the great 
honor that you are conferring upon me 
for whatever merit I may deserve I would 
remind you that the greater share of that 
honor rightfully belongs to our great 
teacher. He has blazed a trail of progress in 
vascular surgery unequalled by any other 
man in the history of medicine. He is still 
way out in front, holding the torch and 
beckoning us to come on. And this founda- 
tion, like him, will always be a beacon 
light urging men to strive for a prize that 
will be coveted for generations to come. 

Inasmuch as we are inaugurating this 
evening a foundation to honor surgeons 
who have made conspicuous contributions 
to the subject of vascular surgery, it may 
be assumed that I will endeavor to discuss 
some of the problems dealing with diseases 
of the blood vessels. I hope, however, you 
will agree that it is not the time to discuss 
problems of operations upon the vascular 
system when in the presence of our great 


Reid—Vascular Diseases 


APRIL, 1934 


master for he possesses a far superior 
knowledge of them and a far greater 
ability to perform them. Fortunately, the 
field of vascular surgery has been extended 
to include many conditions which do not 
necessarily involve operating upon th« 
blood vessels. From these conditions ! 
have chosen my subject for this evening 
and, in so doing, I trust that I shall have 
lived up to the spirit of the motive which 
prompted the establishment of this 
foundation. 

Organic diseases of the arteries are in- 
directly responsible for more deaths than 
all other diseases combined. Most heart 
trouble results from disease of the small 
arteries that supply nourishment to the 
muscles of the heart. The cerebral accident 
of apoplexy is the result of damaged blood 
vessels. The disorders in function of many 
other vital organs, such as the liver, 
kidneys, eyes, and pancreas, are frequently 
the result of abnormal blood vessels. Not 
infrequently the diseased arteries impair 
the nutrition or function of extremities 
to such an extent that amputation is 
necessary. It is safe to say that diseased 
arteries play an important réle in the 
practice of every branch of medicine, 
especially in internal medicine. In recent 
years there has developed an amazing 
interest in the study and treatment of this 
greatest of all causes of death. The surgeon’s 
interest is now directed to problems which 
a few years ago were not considered part 
of his domain. With some encouragement 
he has endeavored to improve the blood 
supply of the heart, the brain, the kidneys 
and the pancreas. He has especially be- 
come dissatisfied with the placid réle of 
merely amputating extremities for diseases 
of the peripheral arteries, and has been 
taking an active part in the study and 
treatment of those primary causes which 
lead to gangrene or other conditions that 
may require amputation. 

The complete story of the vascular 
surgeon’s interest in any one problem of 
the diseased arteries in various parts of 
the body would consume more space tha 
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is at my disposal. Consequently, I have 
chosen to bring to you, as my address, 
first a very brief story of the early history 
of the peripheral vascular diseases, and 
then to discuss the treatment of the dis- 
turbances caused by the obliterative 


peripheral vascular diseases. 


HISTORICAL 


Modern science has proved, beyond 
doubt, that some forms of peripheral 
vascular disease are as old as the recorded 
history of the human race. The investiga- 
tions of G. Elliott Smith and S. G. Shattock 
in 1908 revealed extensive arteriosclerosis 
in the body of Menephtah, the most 
widely known of the ancient royal Egyp- 
tians. Again in 1911 Marc Armand Ruffer 
of the Cairo Medical School made an 
exhaustive study of Egyptian mummies 
and amply confirmed the previous observa- 
tions of Smith and Shattock. 

It may be that Aristotle’s description 
of the changes in the sinews of old animals 
and of “‘bone in the heart” refers to an 
arteriosclerotic condition of the blood 
vessels. However, there is no record of its 
observation by scientists in the Alexandrian 
School which was established by men 
trained in the Aristotelian teaching. There 
is no definite evidence that it was described 
by Herophilos, reputed to be the first 
dissector of human bodies, or by Erasis- 
tratos. The works of Celsus and Galen 
seem to be based largely on the lost works 
of the Alexandrian School but in them 
there is no mention of human arterial 
diseases. 

The first definite available notations on 
peripheral vascular disease appear to be- 
long to the sixteenth and seventeenth 
centuries. Antonio Benivieni (1507) speaks 
of tubercles and polyps of the heart and of 
“black blood mixed with bile in the 
vessels.” Vesalius was familiar with aneu- 
rvsms. Fallopius (1575) noted that all of 
the arteries on one side of a body he 
dissected had degenerated into bone. No 
mention is made of it in that great com- 
pendium on medicine, the ‘‘ Medicina,” 
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published by Jean Fernel in 1554. Later in 
this century there were a number of 
descriptions of bone-like arteries. In the 
great works of Schenck von Grafenberg 
(1584-97) and Théophile Bonet (1679) the 
condition is referred to as “‘ossified 
arteries.” By 1600 most educated phy- 
siclans were aware of the condition of 
“ossification” of the arteries. Throughout 
this century the subject was of considerable 
academic interest to such men as Paré, 
William Harvey, Sylvius, Bartholin, Willis, 
Malpighi, William Cowper, Wepfer and 
others. Yet, gangrene, known and described 
since earliest history, was in no way 
attributed to this condition of the vessels. 
It was thought to be due to other causes, 
especially a lack of innate heat. 

In the eighteenth century there was 
great speculation by Raymond Vieussens, 
Johann Friedrich Crell, Albrecht von Hal- 
ler, Giovanni Battista Morgagni, Antonio 
Scarpa and others with regard to the 
nature of this hardening of the arteries. 
Yet no one detected the relation of it to 
thrombosis and gangrene. It may be that 
Morgagni (1761) suspected the relation- 
ship between “ossification” of the coronary 
arteries and angina pectoris. John Fother- 
gill (1776) reported the definite association 
of precordial pain with the hardening of 
the coronary arteries. Edward Jenner re- 
ported privately similar views to the 
London Medical Society, but refrained 
from publishing them out of solicitude for 
John Hunter who was a victim of the 
malady of angina pectoris. 

In the nineteenth century great progress 
was made in the knowledge both of the 
nature and the effects of the diseases of 
the arteries. Xavier Bichat (1801) taught 
that hardening of the arteries was re- 
sponsible for many symptoms ordinarily 
credited to a failing heart. Laennec (1819) 
made his monumental study of aneurysms 
and stressed the syphilitic etiology of most 
of them. Matthew Baillie noted the associa- 
tion of cerebral haemorrhage with a 
diseased state of the cerebral arteries. 
Joseph Hodgson (1815) dispelled the pre- 
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vious idea that hardened arteries were due 
to bone-formation. Likewise, he attributed 
to arterial disease dissecting aneurysm, 
gangrene of the extremities, apoplexy, 
angina pectoris, and softening of the heart 
wall followed by its rupture. Robert 
Carswell (1837) published beautitul plates 
illustrating gangrene of the toes due to 
ossification of the arterial wall and deposi- 
tion of fibrin in the lumen. Also, Hodgson, 
Carswell and others were well aware of 
the importance of a collateral circulation. 
In this respect the understanding of the 
English School of Surgeons was in advance 
of the French School which had not yet 
grasped the important relation of arteri- 
osclerosis to dry gangrene of the extremi- 
ties. However, Jean Cruveilhier very soon 
published his beautifully engraved two 
volume atlas (1829-42) and through it 
justly deserves the credit for teaching the 
that arterial disease frequently 
gangrene of the extremities. He 
“‘gangrene by oblitera- 
tion of the arteries’ as a substitute for 
the long-used but misleading terms “‘senile”’ 
and ‘“‘spontaneous” gangrene. He also 
recognized the changes that may occur in 
the arterioles (“arterial capillaries’) when 
the large arteries appear normal. He 
bemoaned the fact that there was no sure 
sign which would permit the recognition 
of obliterated arteries during life. 

In this early part of the nineteenth 
century Lobstein (1829-33) introduced for 
the first time the term “arteriosclerosis.” 
For some years it appears that this term 
was used to denote all forms of arterial 
disease. 

It is no longer possible within the limits 
of this address even to sketch the amazing 
progress that has been made in our know!l- 
edge of arterial diseases. For the purposes 
of my paper it will suflice to say that great 
men such as Rokitansky, Virchow, Rind- 
fleisch, George Johnson, Gull and Sutton, 
Friedlander K. Késter; and advances 
in technique such as the use of the micro- 
tome, microscope, kymograph and the 
sphygmomanometer soon made it evident 


world 
caused 
advocated the term 
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that “arteriosclerosis” was a very complex 
disease capable of manifesting itself | 
many ways or else that this term included 
a variety of different diseases which migh: 
become recognized and classified under 
different names, and since the middle of 
the past century the trend of thought and 
work has been in the latter direction. 
Hence, I shall confine myself to just a 
brief historical review of the origin of the 
different primary peripheral vascular dis- 
eases which have been divorced from the 
inclusive term “‘arteriosclerosis”’ and given 
independent names of their own for the 
purposes of more intensive study and 
treatment. In most instances these classi- 
fications are based on clinical and _histo- 
pathologic studies for, except in a few 
instances, there is almost nothing known 
concerning any definite etiology of the 
various peripheral vascular diseases which 
are now recognized. 


VASOMOTOR PERIPHERAL VASCULAR DISEASE 


That the vasomotor nerves might pro- 
foundly influence the function of the 
peripheral arteries was recognized about a 
quarter century after Lobstein introduced 
the term “‘arteriosclerosis.”” In 1862 Mau- 
rice Raynaud published his paper, “De 
l’asphyxie locale et de la gangréne sym- 
metrique des extremités.”’ In the cases he 
had studied there were no obvious patho- 
logic changes in the arteries. He ascribed 
the cause to vasomotor spasm brought 
about by excessive action of the vasomotor 
nerves. Since his time it has been felt that 
peripheral vascular disturbances due to 
vasomotor influences should be classified 
separately rather than as a manifestation 
of arteriosclerosis. The clinical syndrome 
which he described is now generally termed 
‘“‘Raynaud’s disease.”” As time passed 
investigators began to recognize other 
clinical pictures which differed from the 
cases described by Raynaud, but which 
seemed to be the result of an abnormality 
in function of the vasomotor nerves. Thus 
in 1878 Weir Mitchell described the conci- 
tion which he called “erythromelalgis.” 


ew Series Vor. XXIV, No. 1 
in 1892 Schultze gave the name “acro- 
paresthesia” to a condition which pre- 
jously had been described by Nothnagel. 


Fic. 1. Dry gangrene of foot and thrombosed sclerotic 
arteries. (After Cruveilhier.) 

To another clinical group of cases which, 
however, may show marked variations, 
Cassirer in 1912 gave the caption “chronic 
acro-asphyxia.”” In such conditions as 
scleroderma, sclerodactylia, multiple neuro- 
tic gangrene and local shock, the vasomotor 
nerves are thought by some investigators 
to be at fault, either primarily or reflexly. 
There are atypical vasomotor neuroses and 
borderline conditions which do not fall defi- 
nitely into any of the various classifications. 
For purposes of a clearer understanding 

‘ the nature of the peripheral vascular 

listurbances, and of a more rational 
nerapy, the present tendency is to try 
group the vasomotor conditions under 

1c of two main subdivisions: the vaso- 

spastic and the vasodilatory disturbances. 
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A very important result of all this study 
of the réie of the vasomotor nerves in 
peripheral vascular disease is the realiza- 


Fic. 2. Boulitte’s modification of Pachon oscillometer. 


tion that they also may play a large part 

in conjunction with the organic vascular 

diseases. This part may be a continuous 


1G. 3. Tycos diatherm for making determinations of 
surface temperature. (After Scott.) 


one but it is especially important to 
realize that it may be a temporary part 
which is often a determining factor in the 
causation of gangrene. The intense vaso- 
spasm incident to the rather sudden 
occlusion of the peripheral arteries by 
embolism or thrombosis or following ex- 
posure to cold and infection probably 
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plays a larger réle in the threatening 
gangrene than does the inadequacy of the 
collateral arterial circulation. When the 
main peripheral arteries gradually become 
completely obliterated as a _ result of 
organic vascular diseases, the dangers 
incident to sudden vasospasm grow re- 
latively unimportant. 

Thus in modern vascular surgery it has 
become important not only to be able to 
recognize the pure vasomotor peripheral 
vascular disturbances, but also to evaluate 
the permanent and temporary roles which 
the vasomotor nerves may exert in the 
course of primary organic vascular dis- 
eases. This problem is made more difficult 
by an almost total ignorance of the etiologic 
factors that are responsible for the abnormal 
function of the vasomotor nerves. 


ORGANIC PERIPHERAL VASCULAR DISEASES 


After Raynaud started a segregation of 
the vasomotor peripheral vascular diseases, 
it remained for von Winiwarter to point 


the way toward a further classification of 


the organic diseases which were still 
grouped under the heading of arteriosclero- 
sis. In 1879 he reported a “Peculiar Form 
of Endarteritis and Endophlebitis with 
Gangrene of the Foot.” He designated the 
condition arteritis obliterans. Erb con- 
tributed greatly to our knowledge of the 
clinical aspects of this disease. Finally, in 
1908, Buerger gave further evidence that 
the process was a definite pathologic condi- 
tion yielding a distinct clinical entity. Due 
to the involvement of the veins as well 
as the arteries he proposed the term 
“thromboangiitis obliterans,” a name 
which is now commonly used in this 
country although the condition is fre- 
quently called ‘“‘Buerger’s disease.’ The 
etiology of this condition is still unknown. 
By many it is regarded as infectious; by 
others, as toxic in nature, while there are 
some who believe that it may result from 
a variety of causes. It is entirely probable 
that the conditions which are now placed 
in this group will in time be further sub- 
divided. Prior to Buerger’s work the 
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condition was usually ascribed to arteri- 
osclerosis in this country, and known as 
“‘presenile gangrene.” 

There is another condition which differs 
from thromboangiitis obliterans in that 
the veins are not involved and that the 
process within the artery seems to be 
essentially one of thrombosis. For this 
condition we have used the term “‘endarter- 
itis obliterans.”’ It would seem that the 
process is essentially an inflammatory one 
and, as some think, it may be the result 
of some definite infection. 

The necessity of recognizing the oblitera- 
tive lesions due to trauma, thrombosis and 
embolism has become apparent to all. 

There is considerable evidence that 
certain diseases and infections may play 
an important réle in the incidence of 
arteriosclerosis. This is particularly true of 
diabetes although a convincing relation- 
ship has been shown in connection with 
typhoid fever, rheumatism, arthritis, gall- 
stones, and other chronic diseases. Due to 
the urgent necessity of treating the diabetes 
in patients who have arteriosclerotic pe- 
ripheral vascular disease, it has wisely 
become the custom to speak of diabetic 
gangrene or diabetic arteriosclerosis rather 
than arteriosclerotic gangrene in a patient 
who has diabetes. 

It has been known for a long time that 
syphilis often affects the thoracic aorta, 
the larger arteries and the cerebral vessels. 
Professor Matas’ studies and methods of 
treating syphilitic aneurysms are accepted 
with unequalled praise throughout the 
world. That syphilis may be the cause of a 
diffuse process giving rise to gangrene and 
other symptoms of peripheral vascular 
disease has been suggested from time to 
time ever since 1839 when John Davy 
reported 2 cases which may have been 
caused by it. In 1906 Druelle reported a 
series of 14 cases. Darling and Clark, 
Letulle and Warthin have made interesting 
observations on the condition. Recently 
Louis G. Herrmann reviewed the subject 
and reported 3 new cases which illustrated 
respectively the angiospastic, endarteritic 
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and thromboarteritic types of syphilitic 
ripheral vascular disease. Although re- 
irded as infrequent in occurrence the 
esent evidence seems to justify the 
clusion of syphilitic arteritis in any 
c.assification of peripheral vascular diseases. 

Tuberculosis of the arteries is rare. They 
may become involved through a direct 
extension from a nearby lesion or, more 
arely, through infected emboli from a 
distance. It is rarely seen in the peripheral 
arteries, but occurs much more frequently 
in the vessels of the brain and those of the 
thoracic and abdominal viscera. One case 
of gangrene of an extremity due to tuber- 
culosis of the peripheral arteries was 
reported by Baumler. 

Acute arteritis of the extremities during 
the course of typhoid fever, influenza, 
cholera and scarlet fever was first accurately 
described by Wiesel, and is not an in- 
frequent occurrence. 

“There have been about 52 cases of 
Periarteritis Nodosa reported in the litera- 

” (Buerger). Kussmaul and Maier 
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ture 
first described the condition in 1866. 

There may be a true pyogenic infection 
of the arteries. This may be local or general. 
The commonest form is due to infected 
emboli, not infrequently resulting in the 
formation of mycotic aneurysms. 

The conditions still classified as arteri- 
osclerosis are the cause of the vast majority 
of chronic obliterative arterial diseases. In 
general, the changes regarded as de- 
generative and usually associated with 
advancing age are lumped together and 
called ‘“‘arteriosclerosis.”” Among these 
changes it is admitted that there are great 
variations, and some investigators make 
subdivisions such as the nodular, senile, 
arteriolar and Ménckeberg’s types. In the 
present state of our knowledge, these types 
appear to represent variations or stages of 

he same fundamental pathologic process. 
et in the study and treatment of periph- 
ral vascular diseases it seems to be of 
iefinite prognostic and therapeutic value 
try to recognize varieties of arteri- 
clerosis, especially the Ménckeberg’s and 
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senile types. Undoubtedly, as time goes on 
and after specific etiologic factors have 
been discovered, these variations of arteri- 
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Fic. 4. Method of recording calorimetric and oscillo- 
metric studies of upper extremities, used in the 
Vascular Disease Clinic of the Cincinnati General 
Hospital. 


osclerosis will become more readily rec- 
ognizable and be split from the parent 
trunk under names of their own. 


CLASSIFICATION OF PERIPHERAL VASCULAR 
DISEASES 


There is much variation in the classifica- 
tion of peripheral vascular diseases. Below 
is given the one used in the Vascular 
Disease Clinic of the Cincinnati General 
Hospital. 


PERIPHERAL VASCULAR DISEASE 


A. Primary Vasomotor Disturbances. 


a. Vasoconstrictor Disturbances 
(1) Raynaud’s disease 
(2) Acrocyanosis (Acroasphyxia chron- 
ica; Acroparesthesia; Sclerodactylia) 
b. Vasodilatory Disturbances. 
(1) Erythromelalgia 
(2) Acute painful osteoporosis (?) 
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B. Primary Organic Diseases of the Arteries* 
a. Traumatic (chemical and thermal) 
(1) Embolism and simple thrombosis 
(2) Arteriovenous aneurysm 
(3) Phenol and all caustics 
(4) Frost bite 
. Inflammatory (toxic) 
(1) Thromboangiitis obliterans 
(2) Specific arteritis (syphilis, tubercu- 
losis, periarteritis nodosa pyogenic) 
(3) Non-specific arteritis (exanthemata, 
typhus, typhoid, pneumonia) 
(4) Non-specific arteritis (chronic tox- 
emia; ergotism) 
(5) Endarteritis obliterans (cause unde- 
termined) 
. Degenerative changes 
(1) Arteriosclerosis (senile, diabetic and 
Ménckeberg) 


For a long time the great emphasis was 
laid on the importance of the different 
types of gangrene, and somewhat different 
forms of surgical treatment were advocated 
for the various forms of gangrene. For 
instance, it was usually advised to permit 
spontaneous amputation in case of dry 
gangrene and to amputate high up and 
early in case of moist gangrene. Then 
came a period, within this century, when 
there was great interest in methods of 
estimating the value of the collateral 
circulation and of determining the optimum 
level for amputation. To it belong the 
great tests of Matas, Moskowicz and 
others. Within the past ten years there 
has been a tremendous revival of interest 
in the methods of studying peripheral 
vascular diseases. Students and surgeons 
are no longer satisfied with efforts to 
classify the gangrenes and to determine 
the optimum level of amputation; they 
want to know the actual degree of circu- 
latory embarrassment. They want to 
evaluate the réles of the vasomotor nerves, 
mechanical obstruction, infection and the 
general condition of the patient. A simple 
enumeration of some of the procedures and 


* Vasospasm may occasionally play a constant part 
in the picture of the obliterative diseases; it frequently 
plays a temporary but very important part during the 
sudden critical periods of all vascular diseases. 
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devices used in the modern study 
peripheral vascular diseases is ample e 
dence of the great progress within tiie 
last decade—the study of the extremiti 
before and after vasomotor relaxation; t! 
use of the modern oscillometer, therms 
couple and plethysmograph; microcapillary 
studies; the effect of position on the colo 
changes of the skin; the use of a constant 
temperature room for studies; roentgen- 
ologic studies of the arteries; a study of the 
calcium content and of the viscosity of the 
blood; the condition of the heart; blood- 
sugar determinations; routine Wassermann 
reaction; basal metabolism; blood pressure; 
pulse rate; subnormal temperature; reac- 
tion of skin of extremities to heat and cold; 
and various other procedures and observa- 
tions. Most of the instruments and pro- 
cedures mentioned have been vastly 
improved or actually devised within less 
than ten years. 


OUT-PATIENT DISPENSARY 
CINCINNATI GENERAL HOSPITAL 


Vascular Disease Clinic 


Special Information to Be Obtained from All 
Patients with Peripberal Vascular 
Disturbances 


1. Family History of Arteriosclerosis; Diabetes 
mellitus; Angina pectoris; Heart disease or 
Syphilis? 

. Past History of Syphilis; Chronic tonsillitis 
or other foci of infection, Injury; Frost- 
bite of toes or fingers; Chilblains; Frozen 
feet or exposure to extreme cold? Phlebitis? 
Where has the patient resided most of his 
life? Has sugar ever been found in the urine? 
Have there been any suggestive symptoms 
of Diabetes mellitus, as thirst, increased 
urinary output, nocturia? Any Hyperten- 
sion, Paroxysmal tachycardia? 

. Story of Present Illness in chronological 
order. Onset of Intermittent claudication 
after how long a walk? Date and character 
of any injury to the foot or extremity or 
back, if any? Operation for in-growing toe- 
nail? Callouses pared? Exactly when and 
how did the ulceration or gangrene star‘? 
Character and degree of the pain in tie 
extremities? Is the pain constant? At nig.1t 
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only? After heavy meal? Is the pain brought 
about by change of posture or use of the 
extremity? 


Rectel Temp 


Fic. 5. Method of recording calorimetric and oscillo- 
metric studies of lower extremities, used in the 
Vascular Disease Clinic of the Cincinnati General 
Hospital. 


4. Occupation. Description of the posture of 
the patient while at work. How much dis- 
ability does the patient have at present? 
When did it begin? Is there any history of 
repeated or long standing exposure to 
Chemical fumes; Gases; Radium paint for 
clock dials; Phenol or any of its derivatives? 

. Personal Habits. At what age did the 
patient begin the use of tobacco and in what 
form? Average daily amount used at onset? 
How often has patient stopped smoking? 
For how long a period of time? What brand 
of cigars, cigarettes or tobacco is being used 
at the present? What tolerance or intoler- 
ance for tobacco? Approximately how much 
tobacco is being consumed each day by this 
patient? Does the patient take cold baths or 
showers? If so, how often? Does the patient 
use any drugs or medicine regularly? Ergot- 
ism? Does the patient drink alcoholic 
beverages regularly? What kind? How much 
is consumed daily or weekly? 

6. Physical Examination. Determine the 
character of the walls of the large arteries of 
the extremities. Fibrous, diffuse, senescent, 
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corrugated type with or without calcifica- 
tion? Dorsalis pedis; posterior tibials? Make 


blood-pressure readings in both arms but 


Fic. 6. Sheepskin boot and legging designed by a 


patient with thromboangiitis obliterans to keep his 
foot and leg warm when riding or hunting. (After 
Reid. Ann. Surg.) 


not in the legs. Carry out all of the Special 
Studies relative to the vascular system of the 
patient. Refer to the Special Sheet of the 
Vascular Disease Clinic for details concern- 
ing the Special Studies. Record any clinical 
or roentgenological evidence of cervical rib 
or ribs. Determine the volume of the pulsa- 
tion of all of the major peripheral arteries 
by palpation (grade the pulsation one plus 
to four plus). Record exactly the extent and 
nature of the infection, lymphangitis, ulcer- 
ation or gangrene that may be present. 
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Vascular Disease Clinic 


Special Studies to Be Done on Patients with 


Peripberal Vascular Disturbance 
1. General physical examination with special 
reference to the heart and the entire vascu- 
lar system. 


2. Establish the level of optimum circulation 


of the extremities with the patient in 
(a) the Recumbent Position and (b) in the 
Sitting Position. 
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. Note the length of time necessary for 
blanching to occur when the extremity Is 
elevated and for cyanosis to occur when 
the extremity is placed in the dependent 
position. Transillumination of a foot or 
hand to determine color, calcification, etc. 
. Skin temperature readings by means of the 
thermocouple. Record all of the readings 
on the Special Sheet provided by the 
Vascular Clinic. Use a new sheet for each 
series of temperature readings and be sure 
to record the date and the time of day the 
readings were made. These should be done 
before and after vasomotor relaxation and 
in the constant temperature room. 

. The Oscillometric Index as recorded from 
all four extremities at levels indicated on 
the Special Charts, using the Pachon 
Oscillometer and the special cuffs designed 
for that apparatus. If the examinations are 
made soon after the temperature readings 
record both sets of data on the same sheet. 
These studies should also be done before 
and after vasomotor relaxation. 

. A determination of the amount of sugar in 
the urine and especially the Blood Sugar 
level should be made on all patients with 
Diabetes Mellitus. 

. All Diabetic patients with ulcerations of 
the toes and all patients with major in- 
flammatory processes of the extremities 
must be considered as surgical emergencies. 
. Blood culture should be made on all 
patients with extensive infection of an 
extremity or the extremities. 

. Obtain a culture of all open wounds. 

. Obtain a roentgenogram of the vessels of 
the extremities. 

. Record on the Special Sheet of the Vascular 
Clinic any decreased density or porosity 
changes in the density of the bones as 
shown in the roentgenograms. Note care- 
fully the location and the character of the 
changes in density of the bones. 

. Obtain photographs of all important patho- 
logical lesions of the extremities. Vascular 
disturbances should be photographed in 
color. 

. Tissue removed at operation should be 
placed in 10% formaldehyde solution 
immediately. A complete gross and micro- 
scopic study should be made by the 
pathologist. Preserve all stained sections 
of the tissue. 
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14. All amputated extremities should be care- 
fully dissected and thoroughly studie 
The arterial system should be injected wit 
Hill’s solution and a roentgenogram taken. 
A copy of the roentgenogram should be 
filed with the Hospital Record of the 


patient. 
15. Take electrocardiograms on all patients wh 
have any evidence of cardiac disturbances. 


This critical way of studying periphera! 
vascular diseases has tremendously broad- 
ened the vision of our problem. Not onl) 
are we classifying our cases better, more 
accurately estimating the degree of vascu- 
lar deficiency, and determining the rdle 
of vasospasm but there have been other 
interesting results. Earlier diagnoses are 
being made; students, nurses, internes and 
staff members are developing the habit of 
feeling the pedal pulses; the blood supply 
of the arteries is being considered when 
planning and executing operative pro- 
cedures. But most significant of all is the 
gradual realization that there are thousands 
of people working and living their lives 
unmindful of their narrow margin of 
safety due to absent palpable pulsations 
in the arteries of their feet, that there are 
many others being treated for fallen arches, 
metatarsalgia, cramps, rheumatism, etc., 
when the pain is due to a blood supply 
insufficient to meet the demands of the 
tissues for oxygen and that the vast 
majority of our patients come from those 
unsuspecting individuals who for reasons 
of cold, slight mjury or infection have 
developed a necrotizing process with which 
the decreased blood supply cannot cope 
and that help is demanded to restore a 
livable balance between the demands of 
the tissue for blood and the blood supply or 
else gangrene will develop. We have amply 
confirmed the observations of others, that 
oscillometric and thermometric studies may 
indicate a better circulation in a foot 
showing a beginning gangrene than in the 
opposite foot which has caused no dis- 
comfort. In such cases neither foot has the 
vitality to withstand an insult to its 
tissues, which happens to come to the foot 
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exhibiting evidences of the better circula- 
tion. Frequent observations confirm the 
belief of many that the most critical period 
in the course of peripheral vascular diseases 
is when the main arteries become finally 
occluded. If the occlusion be a very gradual 
one the patient may not experience any 
discomfort; if it be rather sudden, actual 
or threatening gangrene may follow. In 
such cases an element of spasm is added to 
the rather abrupt demand which is thrown 
upon the collateral circulation. Cannot 
many of these patients be tided through 
the critical phases of their disease until a 
livable balance is established between the 
blood supply and the demands of the 
tissues for it? Are we not on the threshold 
of enormous progress in preventive and 
curative measures which will make amputa- 
tions for peripheral vascular disease a 
relatively infrequent occurrence? 


THERAPY 


Advances in the treatment of peripheral 
vascular diseases have been almost as 
startling as has been the progress in the 
means of diagnosis and proper classification 
of them. 

The indications for operating upon the 
sympathetic nervous system for vaso- 
spastic arterial conditions are rapidly 
becoming more definite. Soon after the 
epoch-making studies of Royle and Hunter 
in 1924 there occurred a wild orgy of 
sympathetic surgery which for a time 
threatened this valuable therapeutic pro- 
cedure. Discouragement followed its ap- 
plication to conditions in which vasospasm 
was playing little or no réle and along with 
this enthusiasm for a new procedure there 
was a temporary abandonment of many 
simple forms of treatment which had pre- 
viously been helpful. The reaction was a 
wave discrediting sympathetic nervous 
system surgery. The indications for its 

e had to be learned and this required 
ciagnostic procedures which did not exist 
when enthusiasm first ran wild. Due to the 
studies of Leriche, Brown, Allen, Morton 
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and Scott, White, Lewis, Coller, Herrmann, 
and many others, we are now able to 
evaluate the part that vasospasm plays in 


Fic. 7. Shoe lined with wool suggested and used by a 
patient to keep his feet warm during winter months. 
(After Reid. Ann. Surg.) 


peripheral vascular disease. Notable among 
these studies was the observation of Brown 
who showed that the element of vasospasm 
could be eliminated when high fever was 
produced by the intravenous injection of 
typhoid vaccine. He published a method of 
arriving at gradients to express the réles 
of vasospasm and organic obstruction in 
peripheral vascular diseases. Then in 1930 
Morton and Scott showed that the vaso- 
spasm could be completely overcome by 
the use of spinal anesthesia. The same 
year White produced a similar effect by 
blocking with novocaine the regional sym- 
pathetic ganglia. Lewis and Pickering 
(1930) and later Coller (1932) reported 
that, for practical purposes, vasomotor 
relaxation could be obtained by wrapping a 
patient in hot woolen blankets until the 
body temperature rose one or two degrees. 

With our ability to measure the degree 
of vasospasm, the indications for removing 
it are becoming rapidly more definite, the 
results are improving and operations on 
the sympathetic nerves are being restored 
to favor. In Raynaud’s disease and other 
purely vasospastic conditions excellent 
results are being uniformly reported follow- 
ing the removal of the cervicothoracic and 
lumbar sympathetic ganglia. When vaso- 
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spasm plays a significant part in the 
obliterative vascular conditions, sympa- 
thetic ganglionectomy appears to be def- 
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recently approved by Leriche and Stricke: 
appears to be pointing the way toward 
another definite indication for sympatheti 


‘1G. 8. Effect of position with respect to heart, upon circulation of foot in case of peripheral vascular disease. 
Too great elevation above heart is far more detrimental to circulation than is similar degree of dependency. 
A. Foot is pale and cadaveric; veins are collapsed and produce grooves in skin. B. Foot is congested; veins are 
distended and produce elevations of skin. c. Position of optimum circulation. Veins are neither distended 
nor collapsed. This level, with respect to heart, varies with degree of circulatory embarrassment and must be 
determined for each case by gradually elevating foot from position B toward a, and noting at what level 
effect represented in c occurs. It is always somewhat below level of heart. This clinical observation, has 
been confirmed by calorimetric observations as shown in Figure 9. (After Reid. Ann. Surg.) 


initely indicated. The procedure of Leriche 
in which he excises segments of vessels 
suddenly occluded by a thrombus or 
embolus in order to relieve the resulting 
severe vasospasm is a significant con- 
tribution. Based on the experimental work 
of Leriche and Stricker, which was beauti- 
fully confirmed upon a human being by 
Gage of your city, it would seem that 
excision of the sympathetic nerves pre- 
liminary to the ligation of large arteries 
may prove to be valuable in establishing a 
collateral circulation and preventing gan- 
grene. The excision of chronically occluded 
arteries as advocated by Dean Lewis and 


nervous system surgery. These are the 
most conspicuous examples of the develop- 
ment of the surgery of the sympathetic 
nervous system as based on the modern 
methods of estimating the degree of vaso- 
spasm in peripheral vascular diseases. The 
prospects for its further use when definitely 
indicated and for a discontinuance of its 
use when contraindicated seem most en- 
couraging in our efforts to deal with 
peripheral vascular diseases. 

I will now endeavor to trace a little 
more fully the development of our present 
attitude toward the treatment of the 
obliterative peripheral vascular diseases 


A 
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unassociated with a marked degree of 
vasospasm. 

Soon after the definite recognition of 
thromboangiitis obliterans surgeons began 
io realize that the treatment of it differed 
from that of arteriosclerotic peripheral 
vascular disease in that amputations might 
frequently be made below the knee. The 
valuable Matas and Moskowicz tests were 
largely responsible for this conclusion. In 
i916 Meyer and Painter began to advocate 
strongly more conservative treatment than 
amputation for Buerger’s disease. Surgeons 
began to realize that some cases may heal 
and establish a collateral circulation which 
might be compatible with the ordinary 
demands of life. This conservative attitude 
was being slowly adopted when it was 
given added support by the important 
observations of Meleney and Miller who 
demonstrated by the injection of the 
arteries of amputated extremities that 
thromboangiitis obliterans was accom- 


panied by a great tendency to the develop- 
ment of an adequate collateral circulation. 


Their studies were soon amply confirmed 
by others. 

The obvious problem was whether the 
development of the collateral circulation 
could keep pace with the demands for 
blood caused by the occluding process in 
the main arteries. This presented two 
concrete problems to the surgical profes- 
sion: What could be done to help the 
development of a collateral circulation; 
and what could be done to hasten healing 
and to lessen the dangers of amputation 
during the active and progressive stages 
of the disease? To these ends an amazing 
number of therapeutic procedures have 
been instituted. It may be well to note 
here some of them: The avoidance of 
injury and infection; the absolute necessity 
of keeping the feet warm; the immediate 
and most meticulous care of the slightest 
wound or infection; keeping the skin of 
the feet in the most perfect condition by 
means of baths, oils and greases; the 
avoidance of positions or exercises that 
raay tend to traumatize the main arterial 
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pathways; a very large fluid intake; a 
judicial use of thyroid extract when the 
pulse is slow and the blood pressure low; 
the eradication of all foci of infection; 
abstinence from the use of tobacco; the 
Buerger or Allen vascular exercises; Bier’s 
suction hyperemia; and in the stages of 
actual or threatening gangrene more radical 
measures such as: rest; elevation; super- 
heated air; hypodermoclysis with large 


* quantities of Ringer’s solution daily; intra- 


duodenal administration of large amounts 
of hypertonic salt solution; intravenous 
administration of sodium citrate solution; 
constrictive hyperemia; intravenous ad- 
ministration of sodium iodide and calcium 
chloride; the use of typhoid vaccine and 
other forms of foreign protein therapy; 
thermopyrexia; the use of vasodilating 
drugs; the ligation of the femoral vein; 
arteriovenous anastomosis; periarterial 
sympathectomy and sympathetic ganglion- 
ectomy; ligation or excision of the femoral 
artery; paralysis of the peripheral sensory 
nerves. Except for the performance of 
arteriovenous anastomosis all of these 
procedures are still used but with varying 
emphasis in different clinics throughout 
the world. Many of these procedures are 
simply different ways of attempting to 
arrive at the same physiologic result. The 
principal therapeutic measures used in the 
Vascular Disease Clinic of the Cincinnati 
General Hospital are. listed in this paper. 
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General Directions for Home Care of the Feet 


1. Wash feet each night with neutral (face) 
soap and warm water. 

. Dry feet with a clean soft rag without 
rubbing the skin. 

. Apply rubbing alcohol (70%) and allow 
the feet to dry thoroughly, then apply a 
liberal amount of vaseline or toilet lanolin 
and gently massage the skin of the feet. 

. Always keep your feet warm. Use woolen 
socks or wool-lined shoes in the winter and 
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white cotton socks in warm weather. Use 
a clean pair of socks each day. 

. Use loose fitting bed-socks instead of hot- 
water bottles, electric heaters or any other 
form of mechanical heating devices. 

. Wear properly fitting shoes and be par- 
ticularly careful that they are not too tight. 
Use shoes made of soft leather and without 
box-toes. 

. Cut your toe-nails only in very good light 
and only after your feet have been cleansed 
thoroughly. Cut the toe-nails straight 
across. 

. Do not cut your corns or callouses. 

. Do not wear circular garters. 

. Do not sit with your legs crossed. 

. Do not use strong antiseptic drugs on your 
feet. Particularly never use Tincture of 
iodine, Lysol, Cresol or Carbolic acid. 

. Go to your Doctor at the first signs of a 
blister, infection of the toes, in-growing 
toe-nail or trouble with bunions, corns or 
callouses. 

. Drink at least four quarts of water each 
day. 

. Eat plenty of green vegetables and fruit 
in an otherwise well-balanced, liberal diet, 
unless you have been ordered to follow 
some special diet. 

. Do not use tobacco in any form. 

. Have some member of your family examine 
your feet at least once each week. 

. Carry out the exercises prescribed by your 
Doctor exactly as you were taught to do 
them in the clinic. Do them regularly and 
faithfully. 

18. Come to the clinic for Pavaex treatments 
as follows: 

Name 


Date 


M.D. 
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Routine in Hospital for Patients with Peripheral 
Vascular Disturbances 


Name Disp. No. __ 
Hosp. No. Ward Date 
1. Bed should be fitted with a Balkan frame 
with hand grips to aid patients in carrying 
out exercises and permit patients to move 
around in bed easily. 
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2. Affected extremity or extremities should 
be placed on a pillow in the position whic’: 
affords optimum circulation to the par‘. 
Heels should extend over the edge of the 
pillow to prevent excessive pressure from 
the mattress. 

Position of optimum circulation as deter- 
mined in the Vascular Clinic, 
A. Right foot, 
(a) Recumbent position 
(b) Sitting position 
B. Left foot, 
(a) Recumbent position............. 
(b) Sitting position 
Large, doubly insulated cradle over the legs 
and feet. Cradle should be fitted with elec- 
tric bulbs to supply extra warmth when 
needed. 

4. Well balanced, liberal diet. 

5. Drink at least four quarts of water each 
day. 

6. Patients should abstain from the use of 
tobacco in any form. 

. Daily cleansing of the feet. Careful appli- 
cation of neutral (face) soap and warm 
water followed by alcohol (70%). Dry feet 
without friction. Apply vaseline or bland 
oils to roughened or irritated areas. Special 
care should be given to the toe-nails and 
thick callouses. 

8 Ulcerated areas on the extremities should 
be treated as follows: 


g. Use only non-habit forming drugs for the 
relief of pain in the extremities. 

10. Postural treatments as advised by Buerger 
and modified by Allen should be carried 
out as follows: 

11. Pavaex treatments as follows: _ 

12. All diabetic patients are simultaneously 
under the care of the Medical and the 
Surgical Services. 

13. All important clinical studies on the 
patients with peripheral vascular dis- 
turbances should be made in the Vascular 
Clinic of the Dipsensary. 


M.D. 


Of all the therapeutic measures there is 
one, still in general use, which is definitely 
harmful and has been productive of many 
unnecessary amputations. The long period 
in which elevation of an extremity has 
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been persisted in as an essential part of 
the therapy has undoubtedly been re- 
sponsible for an untold number of amputa- 
tions. This dogged insistence upon elevation 
is a glaring example of unbelievable blind- 
ness to a universal instinct of patients, for 
it has always been known that these 
sufferers from peripheral vascular disease, 
when they were unobserved, not only 
refused to keep the extremity elevated 
but often spent their time alternately 
hanging it over the side of the bed and 
putting it back in bed. Based on observa- 
tions and reason, I have previously stressed 
the great dangers of resting the extremity 
in an elevated position. Recently ine 
dangers of elevation have been further 
confirmed by calorimetric studies. (See 
Fig. 9.) 

The net result of all this interest in the 
treatment of thromboangiitis obliterans is 
the general belief that this disease runs a 
chronic course of varying lengths of time, 
and then tends to stop progressing and to 
become healed; and that if amputation 
can be avoided during this time an ade- 
quate collateral circulation may develop 
and restore the extremities to good useful- 
ness. During this critical time there may 
be months when an amputation appears 
inevitable. Yet, if it can be avoided, the 
patients usually make a satisfactory re- 
covery. A recognition of the seriousness 
of the problem and the length of time 
required, both on the part of the patient 
and the doctor, is vital in securing good 
results. The problem is often regarded too 
lightly and the patient is allowed to assume 
unwarranted risks of exposure, injury and 
infection during the active period of the 
disease. The time is rapidly approaching 
when this disease will be regarded with a 
seriousness akin to that of tuberculosis and 
when sufferers from it will not be given 
treatment incidental to the ordinary routine 
of their lives and work until threatened 
gangrene throws them into a hospital and 
makes them give their entire time to the 
usiness of avoiding amputation. With this 
crious attitude toward thromboangiitis 
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obliterans and with the full utilization of 
the therapeutic measures at our dis- 
posal, satisfactory recoveries are frequently 


CLIVTIGRADE 


Fic. 9. Effect of position of extremity upon calorimetric 
studies. Graphs represent average skin temperature 
of all toes when foot, as illustrated, is placed in 
different positions with respect to level of heart. 
These studies were made at room temperature in 
order more nearly to approximate normal conditions. 
In all three types of peripheral vessels temperature 
falls with elevation of foot. In case with normal blood 
vessels there is a sharp transitory rise of temperature 
for about thirty minutes when foot is depressed and 
then there is a gradual return to normal; in cases 
with obliterative vascular disease there is no rise 
but a gradual fall of the surface temperature. Com- 
pare this effect of active vascular exercises with 
Figure 14 which shows effect of passive vascular 
exercises upon surface temperature. It may be that 
color changes of skin in cases of obliterative vascular 
diseases during active vascular exercises are result 
of stasis and do not denote any increase in function 
of peripheral vessels. In the case of thromboangiitis 
obliterans letters are used to denote patient’s sub- 
jective sensations: A = no pain; B = pain beginning 
in fourth toe; c = pain spreading and becoming 
worse; D = pain severe; E = excruciating pain in 
foot; F = pain ceased. 


obtained. 

There has not yet developed the same 
conservative attitude toward the treatment 
of arteriosclerotic peripheral vascular dis- 
ease. This is probably due to the fact that 
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injection studies of the arteries of ampu- adopted just as conservative an attitude 
tated extremities have shown that in this and just as vigorous a treatment of the 
condition there is not the same tendency to arteriosclerotic type as of any other type of 
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Fic. 10c. Essential hypertension. E. T., female, white, aged fifty years. Blood pressure 250/160. Clinical diagnosis: 

Essential hypertension and nephrosclerosis. 
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diagnosis: Arteriosclerosis. Marked in arteries of lower legs. 


develop the collateral vessels as in thrombo- peripheral vascular disease. In the litera- 
engiitis obliterans. Thus, while the con- ture one can find statements by Buerger 
servative and curative treatment of Buerg- and others that patients with arteriosclero- 

r’s disease has come rapidly to be adopted, sis may develop an apparent complete 
the radical procedure of amputation has occlusion of the large vessels of the legs 
.argely remained the procedure of choice without developing intermittent claudica- 
1. arteriosclerosis. For various reasons tion or other symptoms of vascular in- 
hich I shall discuss, we have recently sufficiency. In 1928 Allen made the 
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significant observation that one of his 
patients showed by thermometric and 
oscillometric studies that the foot with 


Fic. 11. Control board of Pavaex unit. By means of 
various switches duration of treatments, regulation 
of degrees of negative and positive pressures and rate 
of their alternation can be automatically controlled. 


beginning gangrene exhibited evidences of 
a better circulation than the opposite leg 
in which he had never had any symptoms 
whatever. This observation has been re- 
peatedly confirmed by us. Furthermore, a 
study of all our patients admitted to the 
hospital for conditions other than peripheral 
vascular diseases reveals that many of 
them have no pulses in their feet and yet 
are unconscious of any symptoms referable 
to an impoverished blood supply.* 
Previous to the realization of the wide- 
spread, unrecognized peripheral vascular 
diseases, our experience and our judgment 
were almost wholly founded upon problems 
arising in connection with those critical 
periods when as a result of cold, injury, 
infection or the sudden occlusion of a 
diseased artery, the loss of an extremity 
was threatened. The inability of the tissues 
to cope with these extraordinary demands 
for more blood usually led to a progression 
of the insult and eventually to an amputa- 
tion.*A most pessimistic attitude toward 
* For over a year Doctor Alfred Friedlander has made 
oscillometric studies on patients suffering from a 
variety of cardiac conditions. A preliminary report of 
his work appeared in The American Heart Journal for 


December, 1933. By his permission I am reproducing 
a few of his charts. 
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arteriosclerotic peripheral vascular diseas 
was adopted for we were unaware that 
there were thousands of people unconscious 
of a severe embarrassment to their px 
ripheral circulation. In 1932 I reported 
before the Southern Medical Association 
a case which has had great bearing upon 
the development of our present ideas 
concerning the treatment of arteriosclerotic 
vascular disease, and I shall quote here 
that case report: 


In the past two years I have watched a 
patient through four distinct attacks of 
threatened gangrene. The first occurred when 
his right dorsalis pedis artery ceased to pulsate; 
the second was six months later and coincident 
with the disappearance of pulsation in the right 
posterior tibial artery; the third occurred when 
pulsation disappeared in the left dorsalis pedis 
artery and the fourth recently when the left 
posterior tibial artery became occluded. Each 
attack of threatened gangrene necessitated 
hospital treatment. There was intense pain, 
mottling and cyanosis of the foot, extravasa- 
tion of some blood into the tissues and con- 
siderable loss of sensation. The slightest draft 
of cold air over the involved foot caused 
arterial spasm and intensified the pain. With 
most careful nursing and attention to heat, 
the position of the foot with respect to the 
heart, the fluid intake, the blood pressure, 
cardiac rate and the other things I have men- 
tioned, gangrene did not occur and amputation 
was not necessary. Although all four pedal 
arteries are now occluded, it seems to me that, 
with good care, he should live out the rest of 
his life without any serious trouble in his feet 
or the loss of a leg. The dangers of spasm inci- 
dent to the rather sudden occlusion of a large 
vessel are now past. Several years ago I should 
not have hesitated to advise amputation in 
any one of his four attacks of threatened 
gangrene. He is an old man and his vascular 
trouble is due to arteriosclerosis. 


That patient died from a coronary 
occlusion about a month ago. However, 
from the time of my report until his death 
he was able to attend to his work, and with 
only very slight discomfort in his legs. 

Some two years ago we summarizec 
certain facts with respect to arterioscleroti« 
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peripheral vascular disease: (1) Cold, 
injury and infection often produce de- 
mands with which the reduced circulation 
unaided cannot cope; (2) a gradual occlu- 
sion of the peripheral vessels may be 
symptomless while a rapid or sudden 
occlusion accompanied by great vasospasm 
may lead to actual or threatened gangrene; 
(3) an affected extremity may by tests 
show a better circulation than the symp- 
tomless or opposite extremity. With these 
facts in mind, we then adopted the view 
that every possible effort should be made 
to tide arteriosclerotic cases through these 
critical periods of pain, threatened gan- 
grene, real gangrene and infection in the 
belief that they will in time establish a cir- 
culatory balance that may be just as 
adequate as when a slow gradual occlusion 
of the vessels takes place. In the hope 
that we could effectively combat this 
temporary demand of an extremity for 
more blood than the vascular bed for 
a time can supply, we began applying 
for these cases the same measures which 
had for several years been used for 
thromboangiitis obliterans. Soon we were 
getting some encouraging results in cases 
in which we should previously have advised 
amputation. Still there were many cases 
which, because of their sudden and exces- 
sive demand of an extremity for blood, 
went on to gangrene and amputation 
because our therapeutic procedures could 
not bring about a sufficiently rapid im- 
provement in circulation. 

For several years prior to 1932 I had 
toyed with the idea that it would be 
desirable to have an efficient apparatus 
which would alternately and rapidly suck 
blood into an extremity and force it back 
toward the heart. I had often spoken of it 
as a “Peripheral Heart Apparatus” and 
visualized the possibility of making its 
action synchronous with that of the heart. 
In July 1932, Doctor Louis G. Herrmann 
came to our clinic from Professor Leriche’s 
clinic in Strasbourg and our first meeting 
revealed that he was very much interested 
in the same problem. He reorganized our 
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Vascular Disease Clinic and set about 
immediately to build a machine for the 
treatment of peripheral vascular diseases 


Fic. 12. Patient receiving Pavaex treatment (passive 
vascular exercises). Note that extremity is elevated. 


(After Herrmann and Reid. J. Med.) 


by means of alternating negative and 
positive environmental pressures to the 
extremities. Within a few weeks he was 
practically using, by means of a hand- 
pump, a boot-like apparatus which Pro- 
fessor Dennis Jackson had built for our 
clinic in May, 1928. By the early part of 
1933 he had perfected the automatic, 
motor-driven apparatus which we now use. 
The idea of the use of negative environ- 
mental pressure in the treatment of various 
vascular conditions is, of course, not new 
with us. In recent articles in which our 
present apparatus is accurately described 
we have reviewed the works of Bier, 
Willy Meyer and Schmieden, Klapp, and 
others, bearing upon the suction treatment 
of various conditions of the extremities. 
Sinkowitz and Gottlieb in 1917 reported 
excellent results by Bier’s suction hyper- 
emia in 4 cases of thromboangiitis obliter- 
ans. Braeucker in 1931 treated 19 cases of 
true Raynaud’s disease by the Bier method 
of hyperemia. He advocated the con- 
tinued use of partial vacuum for periods 
of from thirty minutes to two hours, and 
this was repeated twice each day. It is 
unnecessary and would be uninteresting to 
repeat here a description of our present 
machine which is on the market under the 
name of the “Pavaex Treatment Unit.” 
The word “‘Pavaex” was selected as a 
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contraction for “ passive vascular exercises” 
and is used to designate this form of 
therapy in contrast to the active vascular 
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hours. Recently a severe case of frost-bite 
was treated almost continuously all night. 
Since August 15, 1932, 69 patients with 


Fic. 13. Collateral arteries about knee and hip joints. When giving Pavaex treatments it is necessary for boot 
to extend above knee co that treatments will increase circulation through genicular arteries. 


exercises of Buerger or Allen. It will 
suflice to say that the machine runs 
automatically, can be set to run any 
length of time desired, and is capable of 
producing any strength of alternating 
negative and positive environmental pres- 
sures as frequently as thirty times to the 
minute. Slight variations in the amount of 
negative and positive pressures are neces- 
sary for different cases. Ordinarily the 
selector switches are set for 80 mm. of 
mercury negative pressure and 20 mm. of 
mercury positive pressure. The average 
rate of alternation that we have found 
most beneficial is approximately one com- 
plete cycle in thirty seconds. However, 
with improvement in the circulation the 
time of the cycles may be advantageously 
changed to fifteen seconds. The average 
duration of one treatment is twenty 
minutes, but in severe cases of threatened 
gangrene, it may be necessary to give the 
treatment almost constantly for many 


organic obliterative arterial disease of one 
or more extremities have received regular 
and intensive treatment by this method. 
Forty-seven of these patients had a high 
degree of peripheral (senile) arteriosclerosis 
without evidence of gangrene. Eight pa- 
tients had trophic lesions of one or more 
toes together with moderately severe 
diabetes mellitus. Six patients had exten- 
sive organic arterial disease of the thrombo- 
angiitis obliterans type and all six had one 
or more gangrenous digits of the hands or 
feet. Four patients had syphilitic oblitera- 
tive arteritis of the endarteritic or of the 
thromboarteritic type. Four of the patients 
had an atypical arterial disease of the 
obliterative type. The clinical diagnosis in 
all cases was confirmed by complete 
vascular and vasomotor relaxation studies 
under controlled conditions of temperature 
and humidity. Cases of pure vasomotor 
disturbances have not been included in 
this series of cases. 
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Since August 1932, we have given a 
total of 5574 treatments by the Pavaex 
apparatus. Over 5000 of these treatments 
have been given to these 69 patients with 
organic obliterative arterial disease. Sixty- 
two of these patients have required treat- 
ment to both lower extremities. 

By extensive calorimetric studies we 
have demonstrated that there is a marked 
rise In the surface temperature of an 
extremity during the treatment and that 
the temperature does not return to its 
former low level for many hours. When the 
treatments are given at very frequent 
intervals, the rise of surface temperature 
and increase of collateral circulation can 
be maintained indefinitely. Thus in the 
acute crises of peripheral vascular diseases 
when the time element is of such great 
importance in connection with the develop- 
ment of gangrene, we have witnessed the 
most miraculous improvement, and I am 
going to recite a few illustrative case 
reports: 

Case 1. White man, aged sixty-seven, was 
admitted to the Holmes Hospital (330268) on 
July 5, 1933, complaining of severe pain in the 
right foot. For several months he had been 
having intermittent claudication in this leg 
when walking or attempting to work. Rather 
suddenly his right foot became extremely pain- 
ful, cold, white, mottled, and presented a pic- 
ture of a threatened gangrene. No pulse could 
be felt in either foot. The patient had extensive 
generalized arteriosclerosis. Our impression was 
that he had recently had a sudden and rather 
extensive thrombosis of the sclerotic vessels of 
his right leg, and that this process together with 
a marked vasospastic condition was responsible 
for the condition of his foot. For fifteen days 
he was given four to five Pavaex treatments 
each day. These treatments lasted twenty 
minutes and the negative environmental pres- 
sure used was 70 mm. mercury. With each 
treatment the foot would become red, the 
superficial veins would distend with the nega- 
tive pressure and collapse with the positive. 
Following the first treatment the pain was 
greatly relieved, and after three days it was 
completely gone. After five days the toes 
retained a normal pink color between the 
treatments and the patient began to get up 
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and around without pain. Since leaving the 
hospital the patient has continued to receive 
treatment at irregular intervals but never more 
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Fic. 14. Graph showing changes in skin temperature 
during and after Pavaex treatment of a patient with 
advanced arteriosclerotic peripheral vascular disease. 
These readings were made under controlled condi- 
tions of temperature and humidity. Such changes in 
surface temperatures of skin are not noted during 
active vascular exercises for obliterative peripheral 
vascular diseases. (See Fig. 9.) (After Herrmann and 
Reid. J. Med.) 


— 


than once a week. In November he went hunt- 
ing and walked for several miles without ex- - 
periencing any real discomfort. The intermit- 
tent claudication which had been present for 
several months before the treatments has 
completely disappeared. The patient is now 
able to carry on his work with very little or no 
discomfort. 

Case ut. A white man, aged thirty-eight 
years, entered the Cincinnati General Hospi- 
tal on December 29, 1933 at 4:30 P.M. He 
was in a dazed condition, refused to speak 
but responded intelligently by nodding his 
head in answer to questions. His face and 
hands were cold and of a reddish blue color. 
His feet were cold and of a dark blue color with 
marked changes due to very recent and pro- 
longed exposure to extreme cold. There was an 
odor of acetone to his breath. Temperature 
97.2°F.; pulse 92 per minute and respirations 
24 per minute. 

His relatives stated that he had been com- 
mitted to an institution for the insane on two 
different occasions during the past few years. 
He was reported to be a schizophrenic. Four- 
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teen days ago he disappeared from home and 
since that time it is believed that he has been 
living in a barn with practically no food and 
that on the day of entry he arose early and 
walked about in his stocking feet until late in 
the afternoon. The temperature of that morn- 
ing was 12°F. 

The physical examination showed the most 
important changes in the lower extremities, 
although the face and hands of the patient 
were extremely cold and blue due to the pro- 
longed exposure to cold. Both lower extremi- 
ties were cold from the knees down, this in- 
creasing distally. Both feet and ankles were icy 
cold, swollen, indurated and of a mottled dark 
purplish color. The color extended down over 
the ankles and feet from a zone about 3 cm. 
above the external malleolus. The color at the 
upper limit blended irregularly into the normal 
color of the skin. The major part of the swell- 
ing was distal to the ankles, the size of the feet 
being increased about one-sixth greater than 
normal size. The right foot showed more 
changes than the left. All the toes of the right 
foot were blue-black with this color extending 
in irregular pattern on to the foot for a centi- 
meter or more. The tips of the second and 
fourth toes and all of the little toe of the left 
foot showed this change. The change was also 
present on the posterior aspect of the heels, 
more pronounced on the right foot, the whole 
posterior aspect of this heel being involved. 
The blue-black zones had no distinct line of 
demarcation but blended into the lighter color 
zones. The blue-black zones were more in- 
durated than the other zones and did not 
blanch on pressure. The dorsalis pedis and 
posterior tibial pulses could not be felt in either 
foot. Sensation was not tested accurately, but 
grossly was found to be absent over the distal 
two-thirds of the feet. 

Urine was normal except for the presence 
of acetone. 

Treatment: Directly after examination the 
patient’s feet were massaged gently with oil 
and wrapped in blankets. This increased the 
mottled blue color and a few minutes after- 
wards the patient complained of pain. He was 
given 500 c.c. of 5 per cent glucose in physio- 
logic salt solution intravenously and warm 
drinks by mouth. 

At 5 p.m. the first “Pavaex”’ treatment was 
given, twenty minutes to each foot with the 
positive pressure of 40 mm., and the negative 
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pressure of 80 mm. Directly following this, 
the changes in the feet consisted of a local rise 
in temperature and a generalized fading of the 
lighter colored zones of the foot and especia!!y 
of the ankle. Arterial blood was definitely 
drawn into the foot by the treatment. At 6:30 
p.M. the color had gone back to the deep cyano- 
sis, but not to the extent as when first seen. At 
this time the patient was complaining of pain. 

At 10:30 p.M. the second treatment was 
started. Directly before this the blue color of 
the feet had faded remarkably. The middle toe 
of the right foot was a light mottled blue. The 
mottled blue color of the feet had faded. After 
this treatment the color was more nearly nor- 
mal. A second intravenous treatment 
given the same as the first, and the patient’s 
general condition was becoming much better. 

At 12:30 p.m. the third treatment was given 
the same as the first two except that the nega- 
tive pressure was reduced to 60 mm. After 
this treatment the above changes were more 
marked and over the right great toe the blue- 
black zones had decreased and over the proxi- 
mal half there was blanching on pressure. 

On December 30, 1933, the patient’s general 
condition was much improved. The appearance 
of the feet had not greatly improved over that 
of the night before. One small blister had 
formed over the first metatarsal phalangeal 
joint of the left foot. The patient was given 
three treatments on this day. The circulation 
of the feet improved markedly but not with 
the rapidity of the day before. The pulses in 
all of the pedal vessels were present on this day, 
and the swelling of the feet was reduced. At 
the end of the last treatment the blue-black 
zones were becoming more demarcated. How- 
ever, this was more definite on the following 
day. These zones were present on the whole of 
the second and fifth toes, on one-half of the 
first and fourth toes of the right foot, on the 
tips of the third and fourth toes and the whole 
of the fifth toe on the left foot. Blister forma- 
tions were starting on the right great toe and 
over many of the other smaller toes especially 
on the left foot. 

On December 31, 1933, the patient was given 
one Pavaex treatment. His general condition 
was good. The blisters which had developed 
during the night had increased slightly in size. 
Since then, the blisters have somewhat :n- 
creased in size and the nail on the right great 
toe has become loose. The blisters were tapped 
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to relieve pressure, but were not further 
disturbed. 

At present the patient is in good general 
condition, and the gangrene is limited to the 
distal parts of three toes of the right foot. 


Based on previous experience with frost- 
bite gangrene, it seemed certain to all 
those who saw this patient that he would 
lose a major portion of both feet. 


Case ut. A white man, aged fifty-seven, 
known diabetic for five years, came to the 
Cincinnati General Hospital July 12, 1933, 
with a small area of gangrene on the dorsum of 
the left foot at the base of the fourth and fifth 
toes. The roentgenograms showed osteomyeli- 
tis of the fifth metatarsal bone. His blood pres- 
sure was 140/85. No pulse could be felt in his 
feet and our vascular studies showed a high 
degree of arteriosclerosis. On July 20, the little 
toe and practically all the fifth metatarsal 
bone were removed. After a period of Dakiniza- 
tion the wound was grafted with pinch grafts 
on August 19, and he was discharged with the 
wound completely healed on September 7. 

Two weeks after leaving the hospital he 
returned with a draining sinus at the base of 
the fourth toe of the same foot and an area of 
gangrene 2 cm. in diameter. There were no 
signs of healing after several weeks of intensive 
local treatment. He was then given seven 
Pavaex treatments, with 80 mm. mercury 
negative and 20 mm. positive pressure for 
periods of twenty minutes each. These treat- 
ments were begun on November 10, and com- 
pleted on November 22. His circulation was 
much improved, and on November 23 Doctor 
Louis Herrmann did a modified Lisfranc ampu- 
tation of the left foot. A month later a few 
pinch grafts were applied to the wound and 
ten days later the patient went home with his 
wound completely healed. He is still getting 
treatments with the Pavaex apparatus. His 
circulation is greatly improved. It seemed to us 
that the Pavaex treatments made it possible 
to do a Lisfranc amputation upon this patient 
whose major peripheral vessels of his leg were 
completely occluded. 


It is extremely difficult at the present 
time to express in mathematical terms the 
benefits which have been derived from this 
form of therapy. The multiplicity of signs 
end symptoms (discoloration of the toes, 
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subjective and objective sensation of cold 
extremities, aching or burning pains in 
the feet, easy fatigue of the muscles of the 
extremities, rest pain in the feet or inter- 
mittent claudication) which are directly 
or indirectly the result of organic disease 
of the peripheral arteries, accounts in 
part for this difficulty. A careful analysis 
of the results obtained in the 69 patients 
reported in this work gave us the following 
data. In all the patients who had received 
intensive treatment for two weeks or 
longer there was a definite increase in the 
surface temperature of the extremity when 
observed under controlled conditions of 
temperature (20°c.) and humidity (50 per 
cent). Sixty-two of these patients stated 
that the majority of their pain disappeared 
after about twenty-five treatments of 
twenty minutes each carried over a period 
of about two weeks. Six patients in this 
series have shown only slight symptomatic 
relief after more than two months of 
treatment. One patient of this series had 
no relief from pain after three months of 
treatment even though inspection and 
thermometric studies showed that the circu- 
lation was markedly improved. Finally, 1 
was definitely established that the pain 
was due to osteoporosis of the bones of his 
foot and not to circulatory deficiency.* 
Four patients with moderately severe 
peripheral arteriosclerosis who have been 
treated three times per week for eleven 
weeks have repeatedly stated that definite 
subjective and objective evidence of an 

* Finally, amputation was performed for the severe 
pain and an infection of the foot. Injection of the 
arteries with Hill’s solution showed an adequate circu- 
lation of the foot even to the tips of the toes. In our 
Vascular Disease Clinic, Doctor Louis G. Herrmann 
has discovered among the patients sent there for study 
14 cases of osteoporosis. Of these, 8 patients have been 
subjected to a periarterial sympathectomy of the 
femoral artery with immediate cessation of pain and a 
very rapid recalcification of the bones. The condition 
may occur in conjunction with peripheral vascular 
disease and, if so, the symptoms of pain will not be 
relieved by improving the circulation. The roentgeno- 
logic pictures of the condition are so characteristic and 
so different from the diffuse atrophy of a reduced circula- 
tion that anyone familiar with the condition can make 
the diagnosis. (See article by Louis G. Herrmann, Ann. 
Surg., January 1933.) 
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increase in the circulation in the extremities 
remains for about forty-eight hours after 
each treatment. 

It is highly important that patients with 
organic disease of the peripheral arteries 
continue to practice those measures for 
the general care of the feet which have 
been repeatedly emphasized by Allen and 
by Reid. The passive vascular exercises 
are an extremely valuable adjunct to the 
whole treatment which involves paying 
attention to many details and the use of 
many therapeutic measures. In our hands 
the Pavaex treatment has been much the 
most effective single stimulant to the 
development of a collateral circulation. 
In those critical periods of peripheral 
vascular disease in which there is a rapid 
or sudden threat of gangrene, it has 
certainly been responsible for the saving 
of many limbs which would otherwise 
have had to be amputated. Its action is 
much more rapid and, in addition, it does 
not cause the increased consumption of 
oxygen and increased metabolic activities 
incident to the use of the active vascular 
exercises.* Its usefulness is not limited 
to the treatment of peripheral vascular 
diseases. Following the ligation of a large 
artery or its occlusion by emboli or throm- 
bosis, the life of an extremity may be 
saved by treating it with intermittent 
negative and positive environmental pres- 
sures. It has been used to increase the 
circulation in cases of chronic infection 
and, as originally by Bier, for arthritis 
and other conditions. 

This paper, like all others dealing with 
the same subject, is based primarily 
upon the study and treatment of patients 
who are already suffering from peripheral 
vascular disease. Connected with this 
problem there is a vast and, as yet, an 
almost untouched field of preventive medi- 
cine. Nine times out of ten, the routine 
examination of the heart, kidneys and 
other organs is but an effort to estimate 

*In acute conditions it is not usually possible 


or advisable to attempt to employ active vascular 
exercises. 
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the efficiency of the blood vessels of thes: 
vital organs and to learn if it may be 
necessary to take measures to foresta!| 
trouble that is lurking in the future. The 
time is already upon us when an estimate 
of the blood supply to the extremities 
should be an integral part of the routin: 
physical examination of all patients. I 
our hospital it is encouraging to see that th« 
doctors and nurses are gradually learning 
to feel the pedal pulses as well as the radial. 
With the oscillometer and simple observa- 
tions as to the effect of position upon the 
color of the feet, we can get a still more 
accurate idea of the vascular efficiency of 
the extremities. The means for estimating 
peripheral vascular efficiency are almost as 
accurate as are the means of estimating the 
efficiency of the blood vessels of the heart 
and kidney. They are waiting to be put 
into general use by our profession. Once it 
becomes the practice to study the peripheral 
vessels and to advise people when there is a 
thin margin of safety in the blood supply 
of their legs, there are many things that 
can be done to avoid those critical periods 
of pain, infection, gangrene and amputa- 
tion. Then, too, there will be a noticeable 
diminution in the number of patients 
treated for cramps, metatarsalgia, fallen 
arches, and rheumatism. 


Norte: Much of this work was made pos- 
sible by a research fund given by Rebecca 
A. Scarborough in memory of George 


Hoadly, Jr. 
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CLINICAL RECOGNITION AND SURGICAL TREATMENT OF 


PARATHYROIDISM* 


Max BALLIN, M.D.T 


DETROIT, MICH. 


HE existence of some little glands 

back of the thyroid gland has been 

definitely known since 1880 when 
Sandstrém, a Swedish anatomist, gave a 
good description of their constant presence 
in animals and human beings. He even 
then suggested that they must have 
another physiology than the thyroid gland 
on account of their different anatomical 
structure. The thyroids have an acinous 
glandular structure, the parathyroids a 
compact epithelial build (hence their Ger- 
man name, “Epithel bodies’). The Eng- 
lishman, Gley, 1893, proved that they 
had an important function and that their 
removal! was fatal. To be sure, the little 
bodies had been seen before Sandstrém 
by industrious workers, Virchow and 
others, but were usually considered small 
aberrant thyroids. Two Italian workers, 
Vassale and Generale, showed, in 1896, 
that injury to the parathyroids or their 
removal caused a syndrome called tetany. 
When goiter surgery came into vogue 
injuries to the little glands occurred 
when surgeons were quite anxious to 
remove the whole of the thyroid gland 
including the fibrous capsule surrounding 
it, the parathyroids being located right 
back of or even in this capsule. It is 
interesting that the great Vienna surgeon, 
von Eiselsberg, just on the basis of 
clinical experience before the Italians 
mentioned connected parathyroids with 
tetany, made a rule that if the thyroid 
were not removed too radically, a shell 
of thyroid being left, the patient. would 
not get tetany, and this has become the 
rule in modern goiter surgery to protect 


the parathyroids by so-called subtotal 
operating, leaving such a shell of thyroid 
to protect the parathyroid bodies. 

The next step in the development of 
our parathyroidal kiuowledge was the 
discovery that in tetany we have a very 
low serum calcium, down to 3 mg. per 
100 c.c. of blood serum, whereas the 
normal is between 8 and 11 mg., and 
that this low blood calcium had some con- 
nection with the irritability or spasm of 
the muscles that gave this disease its 
name. A muscle in tetany will react to 
1 milliampere of faradic current, whereas 
the normal muscle reacts to about 3 or 
4 ma. We knew pretty well, therefore, 
by that time, that is about the beginning 
of this century, that injury to the para- 
thyroids or their removal would lead to a 
very serious, even fatal affection called 
tetany characterized by muscular spasms 
like convulsions and low calcium content 
of the blood. Besides the experimental 
proof that tetany followed removal of the 
parathyroids in animals and also their 
accidental injury in goiter operations, 
another proof was added by the great 
discovery of Collip and others that an 
extract of the parathyroid glands could 
substitute for the missing glands and cure 
tetany, just as the extract of the pan- 
creatic islands (insulin) will cure diabetes 
and thyroid extract will be of value for 
the symptoms following removal of the 
thyroid (myxedema). 

In all endocrinological work we have, 
as you will be told several times today by 
the speakers on the various glands, be- 
sides the symptoms following removal and 
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damage of these glands, a row of symptoms 
caused by irritation and following in- 
creased function, hyperfunction (as a 
non-philologic physician formed the word 
using a combination of a Greek preposition 
and a Latin noun) better called parathy- 
roidism, pituitarism and thyroidism. The 
addition of the prefix hyper, hyperpara- 
thyroidism and so forth, does not express 
any more than the plainer word, para- 
thyroidism, and only adds to the possi- 
bility of error with hyperparathyroidism 
and hypoparathyroidism, a sentiment Dr. 
Cushing has also expressed in relation 
to hyperpituitarism and hypopituitarism. 
Just plain “parathyroidism” will fill the 
bill. 

That certain osteomalacies may be due 
to this parathyroidism was suggested by 
repeated autopsy reports of the simul- 
taneous occurrence of osteomalacic con- 
ditions with parathyroid tumor. In 1925 
MandI of Eiselsberg’s clinic in Vienna, 
on the basis of these records, first dared to 
remove a parathyroid adenoma in a man 
who had suffered from softening of the 
bones with painful deformities and frac- 
tures for years; the man was cured. So 
uncertain, however, were Mandl and the 
prominent members of the Vienna faculty 
of this project that at first Mandl trans- 
planted a parathyroid into this patient 
and only after making him worse thereby 
it became apparent that the poor fellow 
had too much parathyroid already. Now 
the transplant and a large parathyroid 
tumor were removed by Mandl and the 
patient was shown three years later walk- 
ing about after years of invalidism from 
the tumor, the first one removed for the 
purpose. 

Parathyroidism, the stimulated func- 
tion of the parathyroid gland, has just 
the opposite symptoms of tetany. Whereas 
in tetany there is a low blood serum cal- 
cium and a high serum phosphorus, great 
irritability of the muscles and _ fretty 
temperament and, in fatal cases, the 
spasticity of the muscles leading to death 
by suffocation from laryngeal or diaphrag- 
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matic muscle spasm, in parathyroidism 
we have a high serum calcium, in extreme 
cases up to 24 mg. vs. 10 mg. per 100 C.c. 
normal, low phosphorus, below 1 mg. 
per 100 c.c., the muscles are sluggish and 
very weak. The high calcium content of 
the blood taken from the skeleton leads 
to weakness of the bones by decalcifying 
them and the surplus of calcium in the 
blood causes secondary calcium deposits 
in the intestines, liver, kidneys and around 
the joints producing the various symptoms 
of parathyroidism. These symptoms can 
be best understood by saying a few more 
words about their origin. If we inject into 
an animal or human being extract of the 
parathyroids regularly for a few weeks or 
large doses for a shorter time, we will 
produce artificially the same symptoms 
as we have in the affection we are inter- 
ested in here, parathyroidism. The surplus 
of parathormone injected will decalcify 
the skeleton. Calcium will be taken out 
of this great storehouse of lime and enter 
the circulation causing the hypercalcemia. 
Calcium injected into the blood in large 
doses causes a relaxation of the muscles, 
hypotonia, weakness, so that the muscles 
can hardly function and, finally, some of 
the surplus calcium brought hereby into 
circulation will settle down in the places 
mentioned before and do secondary dam- 
age. If we go now over these different 
symptoms caused by a surplus of para- 
thormone in the blood, we will remember 
once more that not only an artificial 
injection of this parathormone will pro- 
duce the symptoms but also the para- 
thyroid gland if irritated by the presence 
of a tumor, usually an adenoma, or by 
overgrowth. 

First: These symptoms are skeletal. 
The surplus of parathormone will take 
calcium from the bones. In the x-ray such 
bones will appear thin, washed out, be- 
cause the shadow-giving calcium is dimin- 
ished, but not only a general calcium 
deficiency will be shown in the skeleton, 
the calcium will fall out in small areas 
replacing the bone tissue by fibrous and 
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small cystic tissue. This process, if general, 
is called osteitis fibrosa cystica generalisata 
(Recklinghausen’s disease) and is now 
generally considered as the classical symp- 
tom of parathyroidism. In the x-ray this 
replacement of true bone tissue by tissue 
with less calcium, fibrous and cystic 
tissue, is expressed by the formation of 
small fibrocystic areas, small cysts and 
finally larger cysts; granular mottling, 
“pepper and salt” appearance of the bone 
in the x-ray are the roentgenologic expres- 
sions for this condition. The small fibrocys- 
tic areas will become confluent here and 
there and form larger cysts. Breaking 
down of the bony tissue will cause small 
hemorrhages and granulation tissue with 
giant cells in response to this irritation 
of the bone, in all a picture of the so-called 
brown tumor or giant cell tumor. Such 
giant cell tumors, called giant cell sar- 
comas, are really not neoplasms, that is, 
real tumors, but sometimes hardly dis- 
tinguishable from and also classified by 
some as real tumors. This interesting and 
important factor, namely, that seemingly 
neoplastic giant cell tissue can be pro- 
duced by the action of an endocrine gland 
and can be cured by removal of the 
pathological gland may, in the future, 
have some influence on the teaching of the 
origin of some tumors. We have learned, 
anyway, that the parathyroid secretion in 
exaggerated quantity in the blood will 
cause changes in the skeleton characterized 
by decalcification, formation of fibrocystic 
tissue, cysts and these osteoclastomas or 
brown tumors. It is obvious that such 
changes in the skeleton will interfere with 
their weight-bearing ability. The long 
bones will become bent, will fracture 
easily in the decalcified areas, the neck of 
the femurs will slant downward instead 
of maintaining the normal horizontal 
position and the vertebral bodies will 
become compressed, the pelvis will be 
changed in outline by the sacrum being 
driven into the pelvic cavity and thedecal- 
cification, so-called osteomalacias, will be 
visible in the bones of the skull and 
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wherever there is osseous tissue. 

Second: The second group of changes 
besides the bony changes visible in th, 
x-ray, are those in the blood chemistri. 
Excess of parathormone in the _ blood 
liberates calcium and phosphorus from the 
bones, hence the increased calcium and 
lessened phosphorus content of the blood.* 
Hypercalcemia is usually present but at 
times temporarily absent. Much more 
constant is the increased secretion of 
calctum through the urine. This test is 
more reliable for parathyroidism than the 
simple determination of the blood serum 
calcium. A finer test is the actual deter- 
mination, after placing a patient on a 
diet the calcium content of which is known, 
of the output in urine and fecal matter. 
In a case of parathyroidism we will have 
a negative calcium balance, that is, the 
patient will excrete more calcium than he 
takes in. Such a negative calcium or 
phosphorus metabolism is a true sign of 
parathyroidism. For the physician and 
the occasional observer, it is important 
to know that one normal reading of serum 
calcium does not speak against parathy- 
roidism just as one normal basal metabolic 
test would not speak against thyroidism. 

In the diagnosis of parathyroidism the 
laboratory alone is not the deciding factor. 
Otherwise, serious mistakes will be made 
in not diagnosing a condition that may be 
remedied if properly recognized. In the 
beginning of the chapter on parathyroidism 
the laboratory man was too domineering. 
Research in such new chapters as this, 
as brought out in the wonderful oration 
given by David Cheever at the last meet- 
ing of the American Surgical Association, 
should not be carried out in a clinical 
laboratory alone but chiefly by a clinician 
who understands synchronizing clinical 
observation with roentgenologic and bio- 
chemic findings. At times the chemical 
findings, at times the roentgenologic find- 
ings, and at still other times certain 


*Note: On account of chemical combinations of 
calcium and phosphorus in the body, the changes of the 
two go hand in hand. 
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clinical symptoms will be such minimal 
ones that we do not have a compact 
textbook case of parathyroidism and still 
we have a human being who needs atten- 
tion. Also in goiters the first speaker, 
Dr. Crile, brought out how frequently 
some of the so-called cardinal symptoms 
of thyroidism may also be absent. 

Third: The muscular weakness in para- 
thvroidism. Ifa patient is given a calcium 
solution or emulsion intravenously, his 
muscles become relaxed; in fact, too rapid 
injection of calcium will cause faint- 
ness and severe muscular weakness. This 
same condition occurs in parathyroidism. 
Whereas in tetany the muscle is spastic, 
tetanic, in parathyroidism the muscles 
are so weak that the legs give way at times 
and the patient falls. In a pronounced case 
of parathyroidism the patient just drags 
his weak legs along slowly, a gait that 
Rowntree thought was so characteristic he 
demonstrated it in moving pictures, and 
one can see the improvement after a 
successful operation by the livelier gait, 
again expressed in a movie. In a few of 
our patients the weakness of the muscles 
was the outstanding symptom. At the 
same time the weak muscles are painful 
and together with the weak bones prevent 
the patient from finding comfort in any 
posture. Some of these sufferers spend 
their time looking for pillows and chairs 
that will support their weakened bones and 
muscles. 

Fourth: Metastatic calctum deposits. It 
is easily understood that the unusually 
high calcium content of the blood serum 
during parathyroidism will bring about 
the formation of deposits of calctum wher- 
ever there is a suitable place. von Oppel 
of the University in Leningrad, where 
men like Bechterew had created through 
their work on arthritis a background 
for such studies a generation ago, brought 
out the fact that the usual infectious 
arthritis does not lead to ankylosis, but 
“s soon as hypercalcemia exists simultane- 
ously, or parathyroidism, calcium deposits 
around the inflamed arthritic synovia 
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will take place and lead to ankylosis. 
Therefore, he advised parathyroidectomy 
(unilateral) in cases of arthritis with 
other symptoms of parathyroidism. This 
had led to a lot of controversy simply 
because parathyroidectomy was never rec- 
ommended as a cure for arthritis, but it 
may be very useful in cases of parathy- 
roidism with arthritic symptoms. In other 
words, if a patient with ankylosing arth- 
ritis has hypercalcemia or roentgenologic 
evidence of decalcification or muscular 
hypotonia a parathyroidectomy may be 
of the greatest value. 

Secondary calcium deposits due to para- 
thyroidal hypercalcemia are seen in the 
prevertebral ligaments, in the spleen, 
intestinal mucosa and especially in the 
kidneys. From this originate the frequent 
intestinal symptoms, the uncontrollable 
vomiting observed in a few cases of 
parathyroidism and the remarkably fre- 
quent nephritic symptoms, the passing 
of gravel and stones in the kidneys in 
this malady. 

The diagnosis of parathyroidism is, 
therefore, founded on the clinical history 
of pain in the bones, especially otherwise 
unexplained back-leg ache, the patient 
becoming stooped, bowlegged, shorter, 
having fractures, muscular weakness and 
hypotonia, the legs giving way, the roent- 
genologic changes seen in the skeleton, 
the chemical changes in the caictum and 
phosphorus contents of the blood serum 
and in the secretions. In a differential 
diagnostic way plain osteomalacias from 
faulty nutrition, avitaminosis, rickets in 
children, metastatic malignancy, carci- 
noma and myeloma have to be guarded 
against to avoid mistakes. A few cases have 
been reported even in the well to do who, 
usually for the sake of reducing their 
weight, lived on tea or some other un- 
balanced diet and decalcified their bones. 
Recently such a case was published from 
Collip’s clinic where an osteomalacic proc- 
ess followed an unbalanced diet and 
healed promptly on administration of small 
doses of parathormone and dietary meas- 
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ures. We saw a patient sixty years old, 
who weighed over 220 lb., suddenly went 
on a tea-diet, played golf and gave up 
practically all proteids. A slight auto 
accident caused a fracture of a spino- 
cervical process and roentgenogram showed 
diffuse calcium deficiency. Feeding with 
milk and so forth cured this at first seem- 
ingly serious condition. Such _ isolated 
cases of hunger osteomalacia escape at- 
tention, obviously, easier than when, as 
in Vienna after the great war, starvation 
and poorly balanced feeding were common. 
It is quite remarkable how many of the 
real parathyroid cases give a history of 
dislike of milk, perhaps the best calcium 
carrier. This osteomalacia from faulty 
feeding improves very rapidly under the 
administration of vitamins, proper food, 
light therapy and can so be differentiated 
from the true primary parathyroidism; 
we say primary because a_ secondary 
hyperplasia of the parathyroid occurs in 
rickets and osteomalacias as an adapta- 
tion to the increased demand on the gland. 

Malignant conditions of the skeleton 
may be excluded by the demonstration 
of a primary cancer in the breast or 
prostate and so forth, but at times the 
primary tumor is so minute that it is hard 
to find; especially the metastasis from an 
undiagnosed prostatic carcinoma may re- 
semble parathyroidal skeletal changes. 
This is still more true of the multiple 
myeloma of the bones, when the serum 
calcium is often elev;ted and the x-ray 
gives a picture closely resembling that of 
the parathyroid group. Here biopsy of a 
myelomatous focus in the ribs or skull, 
usually easily accessible, will give the 
right diagnosis through the presence of 
typical plasma cells in the myeloma. 

A properly diagnosed case of para- 
thyroidism should be operated on for the 
removal of parathyroid adenoma or one 
or two hyperplastic parathyroids. Tumors 
of the parathyroids can be palpated only 
exceptionally, perhaps five out of a hun- 
dred were felt on the neck before operation 
and then verified as such; usually their 
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position renders such palpation impossibie. 
If the diagnosis is established, operation 
should be performed before great deformi- 
ties of the bones, changes in the kidneys 
and so forth render the outlook as ‘o 
complete recovery doubtful. 

As to the operation: Here also com- 
parisons with thyroid surgery are obvious. 
In the early days we were afraid to take 
too much of the thyroid gland away for 
fear of postoperative myxedema. At first 
only one-half, then two-thirds of the 
gland were considered the proper amounts 
for removal; now we know that the so- 
called subtotal thyroidectomy gives the 
best result in toxic goiters. In the para- 
thyroid the danger of tetany is obviously 
more to be feared than a postoperative 
myxedema, which is easily controlled by 
the administration of thyroid products. 
Tetany is a frightful disease, often fatal. 
The administration of parathormone plus 
calcium has to be kept up continuously 
and then the patient suffers as soon as 
the dose given loses its influence. One 


of our patients with a tetany following a 
goiter operation cost the city $2,200.00 a 
year for parathormone. The transplanta- 
tion of glands and implantation of bones 
for tetany give only temporary relief; 
therefore, parathyroidal protection is of 
the greatest importance and should be 


effected as follows: In operations for 
removal of parathyroids both retrothyroid 
regions should be explored first as to the 
presence of normal and pathologic para- 
thyroids. It has happened that a surgeon 
removed a seemingly large parathyroid 
as soon as seen, then looked on the other 
side and here were two large parathyroid 
adenomas, that were also removed with 
the result of a fatal tetany. Obviously, 
by a proper checking up of the whole field 
the first removed parathyroid could have 
been saved. With a little experience the 
presence of the two upper and the two 
lower parathyroids can be definitely con- 
firmed in their fairly constant position 
before removing any, although in a few 
cases unusual positions of the gland, the 
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resemblance to brownish pigmented fat, 
lymph glands, and small detached thyroid 
parts are difficult points in the proper 
recognition of the glands. A pathologist 
should always be present at this operation, 
able to diagnose on the frozen section 
of small pieces removed whether we are 
dealing with parathyroid or not, so that the 
surgeon may be sure, first, that he removes 
real parathyroid tumors and, second, that 
he leaves parathyroid tissue behind. Under 
this painstaking pathological management 
no tetany has occurred in about 70 cases 
except for a temporary one in our first 
case. As a matter of fact, rough handling 
of the cervical structures in a difficult 
goiter operation has caused all the serious 
tetanies we have seen, not our parathy- 
roidectomies. The following safeguards 
should always be kept in mind: Be sure 
that a proper amount of parathyroid 
tissue Is conserved even if it be a part of 
an adenoma left in continuity with 1 

artery; in the case of several tumors 
remove one or two first, more later if 
necessary, so that slower adaptation to the 
“Ausfall” is possible; do not take healthy 
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glands out until you are sure that there is 
no adenoma in one of the rarer locations 
behind the sternum and behind the deep 
fascia, all in order to have enough func- 
tioning gland left. 

The temporarily disturbed function of 


the remaining parathyroid caused by 
handling and the suddenly increased de- 
mand should be overcome by regular 
postoperative administration of parathor- 
mone and calcium for about a week or as 
long as low serum calcium indicates. With 
these precautions parathyroidectomy has 
become an operation with slight risk, 
no postoperative deaths, no tetany to 
any extent In 70 cases, an occasional 
brief hoarseness from the handling of the 
recurring laryngeal nerve, that should, 
obviously, be well seen and guarded during 
the operation. 

The results are so gratifying when one 
sees suffering invalids become free from 
pain and able to be about again; the cases 
of parathyroidism are so frequent and 
hidden away in every community that 


their recognition and operation means a 
great progress in surgery. 


BASAL METABOLISM 


PRACTICAL OBSERVATIONS 


J. Wittram White, M.D. 


SCRANTON, PA. 


HE unintelligent resort to laboratory 

procedures and the inordinate reliance 

upon various tests of doubtful merit 
are a tremendous menace to scientific 
progress and diagnostic acumen. Dog- 
matic dependence upon laboratory short- 
cuts is, like snap-diagnosis, “‘a rapid 
method of arriving at the wrong con- 
clusion.” The subordination of methodical 
reasoning and systematic observation to 
technical measures results in a fallacious 
approach to any diagnostic problem. In- 
competent determination and the mis- 
interpretation of laboratory findings are 
responsible for serious errors. Those who 
would subscribe to basal metabolic tests 
routinely in suspected thyroid disease, 
before clinical studies are complete, are 
guilty of dereliction. 

Metabolic readings are of inestimable 
value in the study of thyroid disease; but 
that they should supplant clinical observa- 
tion is vigorously denied. They are chiefly 
valuable as a link in the chain of scientific 
evidence pointing to a reasonable con- 
clusion. The diagnosis of thyroid states 
based upon the metabolic rate alone is 
most often erroneous. 

Metabolism is increased in hyperthy- 
roidism, severe anemia, leucemia, fever, 
pregnancy, cardiac decompensation, hyper- 
pituitarism, i.e., gigantism and acromegaly, 
and in certain cases of diabetes mellitus; 
it is decreased in hypothyroidism, 1.e., cre- 
tinism and myxedema, Froelich’s syndrome 
of pituitary origin, pathologic obesity of 
thyropituitary type, extreme cachexia, 
Addison’s disease, and in certain normal 
individuals with slow resting-heart rates. 
Combinations of these several conditions 
may affect the basal metabolic rate vari- 


ously, e.g., an emaciated diabetic patient 
with fever may present a normal metabolic 
metabolism rate through counteraction of 
the increased metabolism due to diabetes 
and fever by the decreased metabolism 
resulting from cachexia. This hypothetical 
possibility establishes the necessity for 
clinical judgment in the evaluation of 
metabolism reports. 

Much that is repeated here is common 
knowledge; yet there is justification for the 
intended emphasis when one realizes the 
frequency with which basal metabolism 
tests are requested in unwarranted cir- 
cumstances. Except for thyroid and 


pituitary disease, pathological lesions con- 


stantly producing variations in the meta- 
bolic rate are readily diagnosed by obvious 
clinical methods. However, a knowledge 
of those conditions in which the metabolic 
rate is affected is essential to the proper 
application and interpretation of the test. 

Metabolism tests are applied as an aid 
in differentiating hyperthyroidism from 
neurocirculatory asthenia and early tuber- 
culosis, as an aid in differentiating toxic 
from non-toxic goiter, as an aid in esti- 
mating the degree of toxicity in a given 
case, as an index as to whether the toxicity 
remains status quo, is rising or falling, as 
shown by repeated tests, and as an aid in 
the evaluation of preoperative treatment 
of hyperthyroidism. They are of assistance 
in the evaluation of radiation therapy in 
hyperthyroidism, and in the estimation 
of the residual basal metabolic rate during 
remission or after various operative pro- 
cedures on the thyroid. Less frequent!) 
metabolism tests may be used in the differ- 
entiation of hypopituitarism and eunuch- 
oidism, of Addison’s disease, more rare!\ 
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chronic nephritis, and myxedema, to dis- 
tinguish simple from pathological obesity, 
and as a guide in the treatment of 
hypothyroidism. 

The efficacy of metabolic criteria in the 
diagnosis of early hyperthyroidism is not 
established by experience. However, the 
absence of operative urgency in those cases 
permits of repeated tests which attain 
their greatest diagnostic value when per- 
formed by a competent technician and 
when consistently correlated with clinical 
evidence. Patients in whom the diagnosis 
of hyperthyroidism is obscure should be 
instructed to return in two months for 
further observation. In the interim, one 
or more of the cardinal symptoms of toxic 
goiter may become manifest and the 
calorimetric record conclusive. The metabo- 
lism rate is not a dependable factor in 
deciding the optimum period for operation 
in thyrotoxicosis, although Mayo, in 1921, 
showed a decreased mortality for opera- 
tions performed during a falling as com- 
pared with those during a rising rate. 

If confidence is to be placed in basal 
metabolic rate estimations, as must be the 
case in the study of thyroid disease, then 
those estimations should be of the greatest 
reliability. Perfection should be sought 
through directed attention to the follow- 
ing details: 


COMPETENCE OF TECHNICIAN 


Understanding how a thing is done and 
actually doing it are distinctly different 
matters. It is no more essential that a 
surgeon be familiar with the technical 
details of performing a metabolism test 
than it is that he should be able to do a 
blood Wassermann test. He should know 
the theory of both; but it is not necessary 
that he should specialize in the details of 
either. An acquisition of knowledge con- 
cerning the minutiae is for the technician. 
Only those who are competently trained 
and who are sufficiently experienced as to 
properly interpret the findings should be 
relied upon for metabolism tests. 
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TRANQUILIZATION OF PATIENT 


Transient conditions that induce the 
expenditure of energy, such as muscular 
exertion, absorption of food and emotional 
states, will increase metabolism. Muscular 
effort requires of the tissues an expenditure 
of chemical energy equivalent to the work 
done. This increases the basal metabolic 
rate from a few per cent for slight move- 
ments to many for extensive motion. 
Ordinarily this effect subsides in twenty 
minutes after the muscles are at rest. 

Food in the process of absorption greatly 
increases the metabolic rate. Lusk believed 
the direct stimulation of the tissue cells to 
utilize more oxygen responsible, and terms 
this phenomenon “the specific dynamic 
action of foods.” 

Emotional states raise the metabolic 
rate in proportion to the intensity of the 
emotion. A fit of anger is capable of 
inducing a rate several hundred per cent 
above normal. Patients who are thyrotoxic 
are readily stimulated beyond usual pro- 
portions. Those of neurotic temperament, 
even in the absence of thyrotoxicosis, may 
become so excitable as to interfere materi- 
ally with the proper performance of the test. 

Therefore, the optimum period for a 
basal determination is that during which 
the body is expending the smallest amount 
of energy, namely, when there is complete 
absence of emotion, when the gastrointes- 
tinal tract is free of food and when the 
voluntary muscles are at complete rest. 
In order to assure these optimum condi- 
tions, the patient should be hospitalized 
in a private room at least twenty-four 
hours, preferably forty-eight hours, before 
the test is made. The admission bath and 
other routine procedures that are likely 
to stimulate the nervous patient are best 
deferred. The evening meal should be light 
and easily digestible. No food should be 
allowed during the fourteen hours preced- 
ing the test. The patient should be apprised 
of the significance, and assured of the 
simplicity of the procedure. He should 
be confidently encouraged to cooperate. 
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If given to insomnia or restlessness during 
his first night in the hospital, the test 
should be delayed until rest and relaxation 
are acquired. Sedatives should not be 
administered. Reading and the admission 
of visitors should be prohibited, lest the 
emotions be stimulated to the point of 
vigorous exertion. 


ORDERLY ROUTINE 


If the patient is transferred from his 
room to a metabolism department in the 
hospital, he should be allowed to rest at 
least twenty minutes before the mouth- 
piece is attached. This interval will per- 
mit of muscular relaxation and mental 
orientation. 

The technician’s maneuvers should be 
executed deftly, calmly and gently. There 
should be a minimum number of attendants 
essential to facilitate the procedure. There 
should be absolutely no confusion. After 
the arrival of the patient, no one who is 
not directly needed in the actual per- 
formance of the test should be admitted 
to the metabolism department. The en- 
trance of the chief surgeon during the 
progress of a test is known to have resulted 
in a false, high metabolic reading. 


MECHANICAL PERFECTION 


The apparatus, in order to afford the 
greatest satisfaction, should be simple and 
of good, standard quality, although not 
necessarily expensive. It should be exam- 
ined frequently for defects, and if found 
with leaks, should be immediately repaired. 
The necessity for a closed breathing 
system requires the exclusion of leaks 
before each test. Technicians who make 
numerous metabolism estimations find it 
advantageous to use two sets of apparatus, 
frequently checking the results obtained 
with one against those obtained with the 
other. The soda-lime, a chemical substance 
through which the expired air is passed, 
must be of specific character and consist- 
ency. It should be fresh, the granules of 
proper relative proportions and sufficiently 
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hygroscopic as to absorb moisture from 
the expired air. When stale it tends to cake 
and channel. The air then passes over the 
surface or by way of the channels instead of 
through the lime, a circumstance resulting 
in the failure of carbon dioxide extraction. 
Carbon dioxide stimulates respiration, 
which in turn makes for increased muscular 
activity and greater utilization of oxygen, 
thereby increasing metabolism. 


PROPER EVALUATION OF READINGS 


When the basal metabolic rate is com- 
puted, the degree of variation should be 
compared with the clinical impression. If 
there is too great disparity, the test should 
be repeated until a reasonable correlation 
is established. In any event, excessively 
high metabolism reports for clinically low 
or doubtfully toxic patients call for a 
repetition of the test. The greatest errors 
seem to be in the upward direction because 
patients do not adapt themselves readily 
to hospital routine. Rarely, therefore, is 
the first test of any value. If wide varia- 
tions occur between successive tests, or 
between several tests made within the 
period of a few days, the readings should 
be assumed incorrect and further readings 
obtained. 

The comparative rarity of hypothy- 
roidism clinically is evident by the few 
requests for metabolic readings in which 
a low rate is suspected. It is interesting to 
note the frequency with which low rates 
are discovered, quite by accident, in follow- 
up examinations and in so-called routine 
metabolism tests. A basal metabolic read- 
ing in the downward direction, although 
less impressive than a high reading, is 
equally important to an effective plan of 
treatment; and it is quite remarkable how 
quickly these minus rates approach the 
normal following the administration of 
thyroid extract. In the treatment of 
thyroid hypofunction, repeated metabolism 
tests will enable the physician to regulate 
medication quantitatively so that it wil! 
not, by its excess, induce hyperthyroidism. 
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CONCLUSIONS 


1. The subordination of methodical rea- 
soning and systematic observation to 
technical measures is to be condemned. 

2. Metabolic readings are of inestimable 
value in the study of thyroid disease; but 
the diagnosis of thyroid states based upon 
the metabolic rate alone is most often 
erroneous. 

3. A knowledge of those conditions in 
which the metabolic rate is affected is 
essential to the proper application and 
interpretation of the test. 

4. The efficacy of metabolic criteria in 
the diagnosis of early hyperthyroidism is 
not established by experience. 
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5. Confidence in the results of metabo- 
lism tests is dependent upon the compe- 
tence of the technician, preparation of the 
patient so that a basal rate is assured, 
orderly routine of the test procedure, 
integrity of the apparatus employed and 
the proper evaluation of metabolic readings. 

6. The basal metabolism test is of value 
as a control in the regulation of treatment 
in hypothyroidism. 
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THE FILAMENT NON-FILAMENT COUNT IN 
MASTOIDITIS* 


Anprew A. Love, M.D. AND DeporAH L. WELTER, B.A. 


LOS ANGELES, CALIF. 


T was Arneth who first emphasized 
the fact that in acute infections there 
is an outpouring of immature leucocytes 

into the blood stream. He classified all 
leucocytes according to their minute mor- 
phologic and staining characteristics into 
eighty-one types. By a differential study 
of blood smears from a given individual 
he was able to estimate with a considerable 
degree of accuracy the general toxicity 
of the condition. 

Because of their greater number and 
more definite characteristics, he carefully 
considered the polymorphonuclear leu- 
cocytes and divided them into five main 
classes according to the number of lobula- 
tions of the nucleus. The slightly indented 
or band form nucleus he placed in Class 1. 
Those with two lobulations in Class u. 
Those with three lobulations in Class 11, 
etc., to Class v. From a study of a large 
number of normal cases he found that 5 
per cent were Class 1, 35 per cent Class 11, 
47 per cent Class 111, 17 per cent Class tv, 
and 2 per cent Class v. He found that the 
larger the number of distinct nuclear 
lobulations the older the cell was. An 
increase of the immature forms, due to a 
stimulation of the myeloid tissue, he 
termed a shift to the left, and a return 
from that, a shift to the right. His ob- 
servations have been proved by subse- 
quent workers to be largely correct, but 
his method has fallen into disuse because 
of its complexity and the labor required 
in the estimation of the different forms. 

In 1920, Victor Schilling devised a 
simpler index. He divided the polymor- 
phonuclear leucocytes into four classes, 


viz: Class 1, myelocytes with simple 
nucleus; Class 11, metamyelocytes (young 
form) with slightly indented nucleus; 
Class 11, metamyelocytes (older form) 
with deeply indented nucleus called the 
band or “‘stab” form; Class 1v, the mature 
forms with segmented nucleus. He found 
that normally there are about 4 per cent 
band forms, and he and many others have 
considered serial counts with an estima- 
tion of the shift to the left as of much 
greater value than the total leucocyte 
count. This method is not time-consuming, 
and where it is used to any extent it has 
proved extremely valuable. 

Many workers have attempted to sim- 
plify the methods of Arneth and Schilling 
in an effort to bring this type of blood 
count within the technical grasp of the 
hematologist of average ability, and yet 
not lost its value. Notable among these 
are Krumbhaar, Pons, Piney, Cooke 
and Ponder. The latter two, working in 
collaboration, divided the neutrophilic 
leucocytes into five classes: Class 1, those 
with an undivided nucleus; Class u, those 
with two distinct lobulations; Class 111, 
those with three distinct lobulations; Class 
iv, those with four distinct lobulations; 
and Class v, those with five or more dis- 
tinct lobulations. They felt (1) that the 
difficulty consisted in determining whether 
or not the nucleus has actually divided; 
and (2) that the nucleus of the neutro- 
philic leucocyte never divides completely, 
but there is always a fine filament con- 
necting the nuclear lobules. Cooke’s cri- 
terion states: “If there is any band of 
nuclear material except this fine chromatin 


* From the Department of Otolaryngology of the Medical School of the University of Southern California and the 
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filament connecting the different parts of 
the nucleus, that nucleus cannot be said 
to be divided.” 

In 1930, Farley, St. Clair and Reisinger 
divided Cooke’s and Ponder’s Classifica- 
tion Into two divisions; the first to be 
identical with their Class 1; and Class 1 
to include Cooke’s and Ponder’s Classes 
il, 11, Iv and v, thus dividing them into 
the filamented (mature) and non-fila- 
mented (immature) forms. Cooke and 
Ponder found that by accurately counting 
fifty neutrophils an error of less than 1 
per cent obtained. Farley, St. Clair and 
Reisinger therefore adopted the differen- 
tiation of 100 consecutise leucocytes as 
the basis of their count, enumerating the 
filamented and non-filamented neutrophils, 
the lymphocytes, monocytes, eosinophils 
and basophils. They were able to show 
from a study of 100 normal cases that the 
average non-filament count is approxi- 
mately g per cent and that the upper limit 
of normal is 16 per cent. 

The method was not designed to sup- 
plant the more elaborate counts, but for 
practical use. The time consumed is but 
very little more than that of the average 
differential leucocyte count in competent 
hands. The estimation tells whether the 
bone marrow is active or Inactive, and 
probably has its greatest value where 
cryptic infections exist when the patient 
may or may not be outwardly sick. 

It is interesting to note that in the 
overwhelming infections where there may 
be a normal leucocyte count, or even 
a leucopenia, the filament non-filament 
count will reflect a more accurate hema- 
tologic picture. In pneumonia, patients 
may have a very high non-filament count 
without a leucocytosis; a hidden picture 
of infection if this estimation is not made. 

It was with a view of determining of 
what value this blood count might be in 
cases of mastoiditis, especially with regard 
to complications, that this study was 
made. Our counts varied from the method 
of the authors in that in each case 100 
neutrophilic leucocytes were counted. We 
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felt, as did Mullin and Large, that a 
more accurate knowledge of its value 
could be obtained in this way. Using 100 


Fic. 1. Photomicrograph showing bilobulated neutro- 
philic leucocyte that has almost completely divided. 
A indicates filament. 


neutrophils as the basis of the filament 
non-filament count we found the upper 
limit of normal to be approximately 22 
per cent non-filament forms, and the 
average 12 to 16 per cent. 

Filament non-filament counts were made 
daily on fifty patients admitted to the 
hospital with a diagnosis of mastoiditis. 
Some of the more interesting and illustra- 
tive of these will be reviewed, together 
with a presentation of graphs showing 
a comparison of the temperature, total 
leucocyte, polymorphonuclear and __fila- 
ment non-filament estimations in each 
case. 


Case 1. E.H., female, ten years of age, was 
admitted to the hospital with the complaint of a 
left otalgia and otorrhea of three weeks’ dura- 
tion. There was considerable mastoid tender- 
ness, and a history of intermittent attacks of 
otitis media since the occurrence of scarlet 
fever in early childhood. There was a cervical 
adenopathy on both sides; the tonsils were 
enlarged, and the patient a mouth breather. 
The left ear was draining profusely, and a sub- 
periosteal abscess was present. The mastoid 
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was entered soon after admission. The entire 
lateral sinus plate was found to be destroyed, 
and the lateral sinus covered with granulation 


Fic. 2. Photomicrograph showing one mature neutro- 
philic leucocyte and several immature forms. A, Defi- 
nite filament, mature. B and c, Doubtful filaments, 
counted as non-filamented cells. p, Definitely non- 
filamented, immature or stab forms. 


tissue. A simple mastoidectomy was performed 
and an uneventful convalescence followed. 
The non-filament count in this case was com- 
paratively high at first, but declined rapidly 
after operation. The total leucocyte and poly- 
morphonuclear counts gave practically no 
accurate information as to the course of the 
disease. 

Case. M. O., female, seven years of age, 
was admitted to the hospital with the com- 
plaint of having had severe pain behind the 
right ear for the past week, and a history of 
intermittent attacks of otitis media for the 
past two years. There was profuse discharge 
and mastoid tenderness, and the nose and 
throat examination disclosed the usual findings 
of an acute upper respiratory tract infection. 
Roentgenograms showed the left mastoid 
limited in extent, and dense throughout, hav- 
ing the appearance of a sclerotic mastoiditis. 
The right was also dense throughout, except 
for a localized area of lesser density about 1 cm. 
in diameter just anterior to the knee of the 
lateral sinus. There was a question as to an 
erosion of the sinus plate. The mastoid was 
opened and the entire area found to be necrosed 
and filled with granulation tissue and pus. A 
large cholesteatoma extended from the attic 
to the lateral sinus. Radical mastoidectomy 
was performed, with entire removal of the 
sinus plate, and recovery was uneventful. 
In this case the non-filament count was not 
as high as in Case 1, and the total leucocyte 
count, polymorphonuclear percentage, and 


Love & Welter—Mastoiditis 


APRIL, 1934 


temperature returned to normal quite rapidly. 
The non-filament count was moderately ele- 
vated at first and decreased quite rapidly after 
operation, which reflected the existence of no 
residual infection or complications. 

Case ut. J. N., male, twenty-four years of 
age, entered the hospital with a history of 
having had a basal skull fracture one month 
preceding the present admission, at which time 
there was bleeding from the right ear. He was 
examined in the otolaryagologic department 
ten days afterward, and found to have a right 
otorrhea purulenta, with homolateral paralysis 
of the seventh nerve. There were no mastoid 
tenderness. The x-ray at that time showed the 
right mastoid clear, and only a slight clouding 
of the left, with no evidence of bone absorption. 
He had no untoward symptoms from then on, 
and was discharged two weeks later with no 
otorrhea, facial paralysis or pain. One month 
after the fracture occurred he awakened with a 
severe right temporal pain. There was no chills 
or vomiting. The white blood cells count on 
readmission was 12,000; temperature 100.2°F. 
There was a profuse purulent discharge from 
the right ear, with pulsation of the drum mem- 
brane, and exquisite tenderness over the zygo- 
matic and mastoid areas. The mastoid was 
entered shortly after admission, and was found 
to be of the large, pneumatic type, with con- 
siderable zygomatic extension. It was necrotic 
throughout, and a large subdural abscess was 
found just anterior to the attic region. He was 
given transfusions of whole blood each day for 
three days, together with the usual supportive 
treatment. He had a very stormy course for 
the first six or eight days, but gradually im- 
proved, and was discharged from the hospital 
just one month after operation. The non- 
filament count was comparatively high for 
several days after operation in spite of trans- 
fusions, revealing the severely toxic condition 
of the patient; but as the general condition 
improved, the count returned to normal. 

Case tv. A.C., male, fourteen years of age, 
was admitted to the hospital January 24, with 
the clinical findings of a pneumonia which had 
its onset, according to the history, on January 
16, with sharp, piercing pain in the right chest. 
On January 21, he had a right earache that 
lasted one day. Four days later the patient 
again complained of earache. The membrana 
tympani was found to be red and bulging. A 
myringotomy was performed with a sero- 
sanguinous return. 
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The discharge was profuse from that time 
on, and the temperature remained at a high 
level in spite of the improvement in the chest 
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Fic. 3. Case 1, showing non-filament count high at 
first and falling rapidly after operation. Conva- 
lescence uncomplicated. 


condition, which was practically clear February 
4. On February 5, the temperature rose sud- 
denly to 105°F. The right ear was draining 
profusely, and there was tenderness over the 
mastoid tip, antrum and emissary vein. The 
x-rays showed both mastoids to be of the large, 
pneumatic type. The left was clear, and the 
right showed greatly increased density with 
definite accentuation of the lateral sinus plate. 
Simple mastoidectomy was performed on the 
seventeenth, preceded and followed by trans- 
fusion of whole blood. The entire mastoid 
area was necrotic, and there was a perisinus 
abscess. Culture showed a hemolytic strepto- 
coccus. The lateral sinus plate, which was 
eroded, was entirely removed at the operation. 
The next day the temperature dropped to 
102°F. and the patient seemed better, but on 
the day following the temperature rose ab- 
ruptly, and on the fifteenth the internal jugular 
and facial veins were ligated, and the portion 
3 cm. in length above and below the facial vein 
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resected. The lateral sinus was opened and 
found to contain an old organized thrombus. 
This was removed, bleeding obtained above, 
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Fic. 4. Case u. Radical mastoidectomy with uncom~ 
plicated convalescence, showing rapid fall of non- 
filament count after operation. 


and the sinus obliterated by packing above and 
below. On the nineteenth there developed a 
rotatory nystagmus on looking to the left, 
and the neck was stiff. The patient was very 
toxic and drowsy most of the time, and had a 
thin, feeble pulse. The temperature remained 
consistently high. In spite of blood transfusions, 
spinal drainage, and other supportive measures, 
he died March 1. The non-filament count in 
this case was practically always at an extremely 
high level, although the leucocyte count and 
percentage of polymorphonuclear leucocytes 
were never alarmingly high. The constant high 
elevation of the non-filamented cell count gave 
us the information that the infection was severe 
at all times, and that the prognosis was grave. 

Casev. A.N., female, thirty-eight years of 
age, entered the hospital January 6, with the 
general complaint of right otorrhea, right 
hemicrania, nausea, and vomiting. The onset 
occurred three weeks before when the patient 
had an acute upper respiratory infection. The 
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upper respiratory infection continued, and 
twelve days before admission the patient ex- 
perienced pain in the right head and face. Ten 
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Fic. 5. Case 111. Mastoiditis with subdural abscess fol- 
lowing basal skull fracture. Non-filament count 
remained high during first few days after operation 
when condition was extremely critical, but fell 
rapidly when definite clinical improvement presented. 


days before admission the membrana tympani 
was incised and there was a profuse discharge 
from then on, with complete cessation of pain 
for a week. Two days before admission the 
patient awakened with severe nausea and 
vomiting, and during the day had chills and a 
temperature of 104°F. Examination on admis- 
sion showed a well-developed woman in no 
great pain; temperature 104°F.; pulse 8o. 
There was no vertigo or falling, no diplopia or 
stiffness of the neck. Ocular reactions and 
movements were normal. There was a profuse 
discharge from the right external meatus, 
considerable mastoid tenderness, and pain 
and tenderness over the right maxillary sinus. 
X-rays of the mastoids showed the left of large, 
pneumatic type, and clear throughout. The 
right mastoid was greatly increased in density, 
with evidence of bone absorption in the region 
of the lateral sinus. X-rays of the paranasal 
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cavities showed the right antrum and ethmo'd 
areas opaque. The right antrum was irrigated 
and a smear of centrifugalized specimen showed 
short chain streptococcus, which on culture 
proved to be hemolytic. Smear and culture 
from the draining ear showed the same bac- 
teriologic findings. 

Two days after admission the mastoid was 
entered, and a small celled mastoid disclosed. 
The lateral sinus plate was eroded over almost 
its entire area, and the sinus covered with 
granulation tissue. Simple mastoidectomy was 
performed, and the patient seemed to be better 
for two days. On the third day the severe head- 
ache, nausea, and vomiting recurred. She had a 
chill followed by a temperature of 104°F. A 
diagnosis of postoperative lateral sinus throm- 
bosis was made, and the internal jugular vein 
was ligated. The lateral sinus was entered and 
found to contain a thrombus which was re- 
moved, and the sigmoid sinus packed above 
and below after free bleeding was obtained at 
both ends. The convalescence was very stormy. 
During the next week the temperature varied 
from 97° to 104°F., and the patient suffered 
much nausea and vomiting. She complained 
bitterly of pain on the right side of the face and 
head, and behind the right eye. From about 
the twentieth of January the temperature 
returned gradually to normal and remained 
there. The right-sided head pain continued but 
with decreasing severity, and the patient was 
discharged from the hospital February 2, 
entirely well. 

The non-filament count was high throughout 
the stormy part of the convalescence, giving 
accurate information as to the toxicity of the 
condition, while the total white count was 
practically normal at all times. 

Case vi. T.K., male, four years of age, was 
admitted to the hospital December 19, with the 
complaint of right earache of three days’ dura- 
tion. He had had a “head cold” for the past 
ten days. Two days preceding admission a right 
myringotomy had been performed. The next 
day the boy was definitely worse. He had a 
temperature of 105°F. and was severely toxic. 
Examination on admission revealed the patient 
to be undernourished, dehydrated and _pros- 
trate. Temperature 106°F., pulse 130, and 
respiration 30. There was a slight alternating 
internal strabismus. The right ear canal was 
filled with a thick serosanguinous discharge, 
and there was considerable mastoid tenderness. 
A diagnosis of acute fulminating mastoiditis 
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Fic. 6. Case tv. Mastoiditis with lateral sinus thrombosis and septicemia following pneumonia. Non-filament count 


in this case remained high at all times in spite of transfusions. Total leucocyte count and polymorphonuclear 
percentage gave very little clue to real situation. 
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Fic. ies v. Mastoiditis with lateral sinus thrombo- ‘Fic. 8. Case vi. Mastoiditis, weal sinus ‘thrombosis, 
sis. Non-filament count was high coincident with very septicemia and terminal pneumonia, showing ex- 
‘ormy convalescence. Total leucocyte and _ poly- tremely high non-filament count at first, decreasing 
‘norphonuclear count gave no accurate information after repeated transfusions and increasing steadily 
as to toxicity present. to a very high count before death. 
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was made, and the mastoid entered a few hours 
after admission. The mastoid was moderately 
extensive, well pneumatized, and the cells 
filled with a thin, yellow pus. There was erosion 
of the lateral sinus and dural plates, and a 
large subdural abscess was found in the region 
of the middle fossa near the petrosal angle. 
A pure culture of hemolytic streptococcus was 
found. 

The next day the temperature decreased, 
and the total leucocyte count was 15,000 with 
75 per cent polymorphonuclears, of which there 
were 83 per cent non-filamented forms. Trans- 
fusions and supportive treatment was given in 
abundance, but the condition did not improve. 
Blood culture was positive for hemolytic strep- 
tococcus the third postoperative day, and he 
developed metastatic abscesses in the wrist 
joint, ankle, and the right hip joint. The right 
internal jugular vein was tied and the lateral 
sinus obliterated on December 29. His condi- 
tion became steadily worse, terminal bron- 
chopneumonia developed, and he died two 
weeks later. 

The filament non-filament count revealed 
the extremely toxic condition and consequent 
gravity of the case from the first. Even after 
repeated transfusions the non-filament count 
was high, and finally reached a percentage of 
93 just six hours before death. 


CONCLUSIONS 


1. The filament non-filament count is 
a most accurate method of estimating the 
activity of the myeloid tissue. It is within 
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the technical grasp of the hematologist 
of average ability, and thus is superior, for 
practical use, to other similar estimations. 

2. The filament non-filament count is 
of value in mastoiditis in estimating th 
toxicity of a given case, particularly with 
regard to prognosis and the existence of 
complications before and after operations. 

3. The time consumed in making the 
filament non-filament count is but little 
more than the average total leucocyte and 
differential count and it gives a more 
accurate picture of existing conditions. 

4. One hundred neutrophilic leucocytes 
should be counted, as this is the more 
accurate estimation. 

5. When 100 neutrophilic leucocytes 
are counted, the upper limit of normal 
lies between 22 and 25 per cent non-fila- 
mented forms. The average normal is 
about 15 per cent. 

6. When the non-filament count reaches 
65 per cent in adults and 75 per cent in 
children it indicates serious infection. 

7. The filament non-filament count is 
also of value in calling attention to the 
existence of hidden infections elsewhere in 
the body. If the non-filament count 
remains high after mastoiditis has cleared 
up clinically with surgical or non-surgical 
treatment, the patient should be thor- 
oughly searched for another source of 
infection. 
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VALUE OF 


ENTEROSTOMY IN INTESTINAL SURGERY * 


RayMonpD L. Evans, M.D. 


WARSAW, N. Y. 


HE value of enterostomy in intes- 

tinal surgery is a subject of dispute 

and it is the aim of this paper to 
present a rational explanation of its indica- 
tions and its limitations. Enterostomy 
has been used in simple intestinal ob- 
struction, strangulation obstruction, local 
and general peritonitis, postoperative ady- 
namic ileus, resection of the bowel, and in 
various conditions for feeding purposes, 
as in widespread ulceration of the stomach, 
ulcer of the cardiac end of the stomach, 
and obstruction between the mouth and 
the stomach. 

To advocates of enterostomy, the opera- 
tion is “life saving’; to its opponents, 
the operation is unnecessary and harmful. 
An explanation of these opposing opinions 
will be attempted from a physiological, 
pathological, experimental and _ clinical 
viewpoint. 

The enormous volume of the digestive 
secretions which in the course of twenty- 
four hours enters the upper intestine and 
is reabsorbed from the lower intestine, 
is usually not appreciated. Rowntree has 
estimated that for an adult the secretion 
of digestive fluids amounts to between 
5 and 7 liters daily. 

The normal intrajejunal pressure is 
2 to 4 c.c of water. 

Gas is normally present throughout 
the intestinal canal. One important source 
for certain of the gases is found in the 
decomposition of the intestinal contents, 
a second source in the diffusion of blood 
gases into the intestinal lumen, a third 
and less acknowledged source in the 
swallowed atmospheric air normally pres- 
ent in the stomach. 


Whereas gas is normally present 
throughout the intestinal canal, it is 
visualized in roentgenograms of the adult’s 
abdomen in only the stomach and colon. 
The intimate admixture of gas and fluid 
in the small bowel precludes its demon- 
stration. During the first two years of 
life, gas may be regularly identified 
the small intestine by roentgen-ray films, 
but visible gas in the small intestine of the 
adult is synonymous with intestinal stasis. 

Normally the gases contained within 
the intestine are absorbed into the blood 
stream and eliminated by the lungs. 
Only a small portion, about one-tenth of 
the total gas, escapes through the anus. 
Any interference with the blood supply 
of the gut diminishes absorption of the 
gas, thereby producing distention of the 
intestine. 

There are three main types of activity 
of the bowel, local swaying movements 
or rhythmic segmentations which serve 
to knead the intestinal contents and to 
mix the food with the digestive juices; 
slow changes in tone; and peristaltic 
waves, which begin in the region of highest 
rhythmicity, the duodenum, as shown by 
the roentgenographic rush of barium in 
the duodenum, and run to the region of 
lowest rhythmicity, the ileum. 


ACUTE INTESTINAL OBSTRUCTION 


A patient with simple intestinal ob- 
struction of two to three days’ duration 
seems to be in fairly good condition. He 
complains bitterly of pain and frequent 


and 


The 


vomiting. The temperature, pulse, 
respiration are practically 
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blood pressure is normal or only slightly 
lowered. 

Another patient with acute strangula- 
tion obstruction of six to eight hours’ 
duration appears to be in profound col- 
lapse. Vomiting is profuse, foul smelling, 
and preceded by abdominal pain. The 
blood pressure is low, 60 to 70 systolic. 

The first gross pathological change in 
simple obstruction is a distention of the 
bowel above and a collapse below the 
obstruction. The intestines appear normal 
except for the increase in size, the glisten- 
ing pearly color of the intestine changes to 
a more opaque tint. The peristaltic con- 
tractions become excessive in their effort 
to propel the content past the obstruction 
and thus marked kinking, twisting, and 
distention result, so that secondary points 
of obstruction may occur. The intestinal 
contents change from a normal yellow, 
mucoid liquid to an abundant dark, often 
blood-tinged, granular, foul-smelling sub- 
stance. In the pure type of obstruc- 
tion, uncomplicated by strangulation, the 
patient will succumb before gangrene 
develops. 

In acute strangulation with its attendant 
interference with the venous, arterial 
and lymphatic circulation, the coils of 
bowel become reddish, then darker, and 
finally as gangrene supervenes approaches 
black. The fluid within the intestinal 
loop is black and stinking. Acute strangu- 
lation produces substances encountered 
in moist gangrene. Infectious and toxic 
material from the intestinal wall in stran- 
gulation go directly into lymph channels 
or the general blood stream. Schénbauer 
demonstrated that it is possible for sub- 
stances to pass through the wall of compro- 
mised gut and be absorbed by the normal 
peritoneum. In strangulation obstruction 
are included all intestinal obstructions 
accompanied by impaired blood supply, 
whether this impairment is due to strangu- 
lation, mesenteric thrombosis, volvulus, 
or to intussusception, or follows simple 
obstruction of forty-eight to seventy-two 
hours’ duration, with distention. 
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Hartwell and Cooper stated that it is 
rare to see simple obstruction without the 
complication of toxemia. Trusler stated 
that, unfortunately, simple obstruction is 
rare. It occurs characteristically at or 
near the pylorus, but elsewhere in the 
intestine an obstruction soon becomes 
complicated by circulatory injury. Foster 
and Hausler said that 30 to 40 per cent 
of cases of acute ileus are simple obstruc- 
tions, but if neglected, strangulation super- 
venes. Morton reported that strangulation 
obstruction commonly follows simple ob- 
struction of forty-eight to seventy-two 
hours’ duration. 

Van Beuren found that the third twenty- 
four hours is a critical period in the course 
of acute simple obstruction. The gut 
becomes distended to three to four times 
its normal diameter, with a _ resultant 
arithmetical increase in its circumference 
and a geometrical increase in its volume. 
Necrosis begins in the intestinal mucosa 
and extends through the wall. If the 
distention is relieved early enough, necrosis 
of the wall may remain superficial, and 
heal by scar formation, or adhesion to 
omentum or other viscera. 

In a comprehensive review of simple 
high obstruction, Hartwell and Cooper 
concluded that there were primarily a dis- 
turbance in the acid-base mechanism with 
alkalosis and dehydration and, secondarily, 
a definite toxemia. The dehydration is a 
result of persistent vomiting and is directly 
proportional to it. The decrease in the 
blood chlorides is directly proportional 
to the vomiting. 

Many methods demonstrate a_ toxic 
property of the intestinal content above 
an obstruction. The identity and the 
source of the toxin are not known. Ap- 
parently the toxin reaches the blood 
stream and is responsible for the toxemia, 
but there is no evidence that toxins circu- 
late in the blood of animals or patients 
dying of intestinal obstruction. The toxin 
is not absorbed by a normal mucosa but 
any process which damages the mucosa 
leads to absorption of toxic loop content. 
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The process most often concerned in 
promoting absorption of the toxin is the 
interference with the blood supply of the 
obstructed loop of gut by strangulation or 
distention. 

Five causes for accumulation of gas 
in the obstructed bowel are: Separation 
of the intimate admixture of gas and 
intestinal contents; failure of absorption 
of intestinal gases into the blood stream; 
diffusion of blood gases into the intestinal 
lumen; activity of intestinal bacteria, 
and the swallowing of atmospheric air. In 
simple obstruction, gas accumulates in the 
proximal bowel in far greater amount than 
within closed-loop or strangulated seg- 
ments. Mclver showed experimentally, 
that the relatively small amount of gas 
in the closed loop is due to the exclusion of 
swallowed air, and concluded that the 
oral source accounts for the greater amount 
in simple obstruction. 

The degree of pressure within the lumen 
of the bowel in obstruction is greatly 
increased over the normal. The maximum 
pressure rises above 50 c.c. of water, and 
sustained pressure measures 6 to 8 c.c. of 
water, but the normal intrajejunal pres- 
sure Is 2 to 4 c.c of water. With retching, 
vomiting or straining, the pressure is 
greatly increased and may exceed 100 c.c. 
of water. 

Mounting pressure within the lumen is 
an important factor in the absorption of 
toxins. This pressure, however, delays the 
circulation and slows the dissemination 
of the poisonous material. A latent period 
of from ten to twenty hours is necessary 
before sufficient fluid accumulates in the 
bowel to increase intra-intestinal pressure. 
The toxic properties as a rule require 
more than thirty-six hours to develop. 
The antimesenteric border of the bowel 
wall is entirely blanched when the gas 
pressure is equal to the blood pressure. 
On release of the gas pressure, the blood 
flow through the bowel wall is at times 
greater than normal. 

Dragstedt and others found that the 
circulation is more susceptible of impair- 
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ment in the duodenum than in the jejunum 
and ileum, and in the latter two, more 
than in the colon. At a certain low, appar- 
ently minimal effective pressure, varying de- 
grees of infarction may be produced in the 
duodenum with little disturbance elsewhere. 

Raine and Perry found that rabbits 
recover more rapidly from intestinal ob- 
struction if they are permitted to re-absorb 
the contents of the obstructed intestine 
than when such contents are removed. 
The blood chlorides are increased within 
one hour after release of the obstruction. 
Presumably, if toxins were present in the 
intestinal lumen of the obstructed gut, 
they were not absorbed by the normal 
mucosa below the obstruction. They found 
that diminishing intra-intestinal pressure 
in obstructed bowel prolongs the life of 
rabbits because it diminishes secretion and 
promotes reabsorption; increasing intra- 
intestinal pressure in obstructed bowel 
shortens the life of rabbits because it 
stimulates secretion and diminishes reab- 
sorption. The therapeutic value of so- 
lutions of sodium chloride parenterally 
increases as the intra-intestinal pressure 
in the obstructed bowel diminishes and, 
conversely, the value diminishes as intra- 
intestinal pressure increases. 

Jenkins found that high obstruction in 
the dog is compatible with life as long as 
a month, if the biliary, pancreatic and 
duodenal secretions are transferred to a 
point below the obstruction. Loss of 
digestive juices is prevented, hence dehy- 
dration and alkalosis do not occur. Disten- 
tion is prevented by shunting the digestive 
juices to a point below the obstruction. 
Without distention the circulation is main- 
tained; injury to the intestinal mucosa 
does not develop and secondary toxemia 
does not occur. 

Roger found that pilocarpine, even in 
small doses, hastens the fatal termination, 
by increasing the fluid distention in 
experimental animals with small bowel 
obstruction. 

Haden and Orr found that jejunostomy 
does not prevent the chemical changes 
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in the blood characteristic of obstruction 
of the jejunum in the dog; that jeju- 
nostomy following experimental obstruc- 
tion of the jejunum has no beneficial effect 
upon the duration of life, and that life 
may be shortened by early jejunostomy. 

Trusler stated that the dog has a high 
percentage of hydrochloric acid in the 
gastric juice, therefore, severe hypochlo- 
remia occurs more readily in the dog than 
in man. 

Morton and Pearse reported that a 
striking similarity in the clinical picture, 
blood chemical changes and life expec- 
tancy, exists in animals with simple high 
obstruction and those with complete fistula 
at the same level. The syndrome is due to a 
deficiency of essential secretions through 
loss from the upper gastrointestinal 
tract. 

In the treatment of simple obstruction 
of twenty-four to forty-eight hours’ dura- 
tion, the dehydration and imminent alka- 
losis require relief by the administration 
of sodium chloride solution. The patient’s 
condition is usually good and the obstruc- 
tive lesion may be removed. In simple 
obstruction of more than forty-eight hours’ 
duration, dehydration and imminent or 
actual alkalosis is associated with second- 
ary toxemia. Dehydration and alkalosis 
should be combated; the distention re- 
lieved by drainage of the bowel; and if 
the patient’s condition permits, the ob- 
struction should be removed. 

Haden and Orr state that it is difficult 
to refute the clinical evidence in favor of 
high jejunostomy. Prompt relief from pain, 

nausea, and a sense of oppression are 
often noted by the patient soon after the 
bowel is drained. 

The duration and type of the obstruc- 
tion, the technique of enterostomy, and 
the individual surgeon’s indications for 
enterostomy account largely for the sta- 
tistical differences and the opposing view- 
points of the value of enterostomy. 

By auscultation of the abdomen it may 
be determined, to an extent, whether an 
enterostomy in a case of simple obstruc- 
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tion will be of value. Loud intestinal 
noises concomitant with the height of 
the intermittent pains are easily audibie 
in mechanical obstruction. They persist 
even after the pain has been assuaged 
by morphine. A _ metallic tinkle signi- 
fies that the bowel is under tension, 
and is imparted only by a distended 
intestine. If the mechanical obstruction 
continues unrelieved, distention becomes 
a prominent factor and the peristaltic 
rushes become infrequent and weaker. 
Auscultation of the abdomen reveals fewer 
metallic tinkles at longer intervals of time. 
In the far advanced cases, peristalsis 
ceases and the abdomen is silent. 

Peristaltic activity of the bowel influ- 
ences the value of enterostomy. Horsley 
states that enterostomy without peristalsis 
can empty only a small loop of bowel. 
Lewis believes that if the case is so ad- 
vanced that there is no peristalsis above 
the point of obstruction, not much can be 
expected from an enterostomy. 

With auscultatory evidence of peristalsis 
in simple obstruction of long duration, 
relief of distention by enterostomy may 
be expected; without auscultatory evidence 
of peristalsis, not much relief results. 
An enterostomy should be performed in 
these latter cases because the relief of 
distention of even a small loop of bowel 
may occasionally permit reabsorption of 
secretions with return of muscular tone 
and peristalsis. Remaining cognizant of 
the limitations of enterostomy, the pro- 
cedure should not be condemned when it 
fails. 

Enterostomy is done to relieve excess 
pressure, but complete drainage of gastric 
and duodenal secretions should be prevented 
because this is as disastrous as the obstruc- 
tion. Too rapid relief of distention should 
be guarded against for the reéstablishment 
of blood and lymphatic circulation, usually 
with hyperemia, may rapidly wash out 
the retained toxins and the sudden release 
of an enormously dilated bowel of long- 
standing obstruction may lead to a rapidly 
fatal outcome. Gradual decompression 0 
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the distended intestine is advocated for 
these reasons. 

Enterostomy is preferably done under 
local or gas anesthesia. Ether is contra- 
indicated because it inhibits peristalsis. 
The technical points of importance in 
the operation of enterostomy have been 
stressed by Guthrie. Many surgeons sew 
the tube into the intestine by two purse- 
string inverting sutures, others prefer the 
method of Witzel which tends to prevent 
fistula on withdrawal of the tube. The 
size of the tube varies, a small rectal 
tube or a catheter being used. Hendon 
advocates the use of the Pezzer catheter. 
Long preferred the cautery to the knife or 
scissors because a burnt wound does not 
bleed; a perforation made by burning 
tends to contract rather than get larger; 
the heat seals the various coats of the 
intestine; and there is notable absence of 
eversion of the mucosa. 

The tube is irrigated at least hourly with 
water injected without pressure. Constant 
attention to the tube beginning im- 


mediately after drainage is necessary. If 
too much fluid is being lost through the 
tube it may be clamped for two or three 
hours every four hours. Drainage lasts 
only as long as peristalsis is reversed; 


when normal peristalsis is established 
drainage practically ceases. 

The tube is clamped about the fourth 
day, if distention and vomiting occur, the 
tube is unclamped; if not, the tube re- 
mains clamped and if gas and feces are 
passed by rectum the intestinal tract is 
open, and the tube may be safely removed. 
The tube usually remains six to eight days. 
After removal of the tube, there may be 
a slight amount of drainage from the 
incision but the opening in the intestine 
closes rapidly. Fistula occurs very rarely. 


STRANGULATION OBSTRUCTION 


The treatment of strangulation obstruc- 
tion is an entirely different problem. The 
offending intestinal segment which is giving 
rise to the toxemia must be removed. 
The danger of delay is of overwhelming 
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absorption of toxins; or impending rupture 
with rapidly fatal peritonitis. If the toxin 
is widely disseminated, no remedy has any 
value. 

If the duration of the disease is short; 
if the strangulated segment is not gan- 
grenous; and if the patient’s condition 
permits, an immediate resection with an 
intestinal anastomosis is done. If a gan- 
grenous loop is found, excision of the 
necrotic segment by the double-barrel 
method is advocated by several authors. 
After the patient has recovered, an in- 
testinal anastomosis can be established 
with safety. Elman recommends simple 
exteriorization for later resection and 
plastic repair and gradual decompression 
of the obstructed bowel by fractional 
drainage of its contents. Experimentally, 
if the loops are extraperitoneal in position, 
drainage of them has little effect; if intra- 
peritoneal, it quickly kills. In the presence 
of great distention of the bowel, it is 
exceedingly dangerous to do a one-stage 
resection and anastomosis. The semi- 
necrotic tissues are difficult to suture and 
the fresh surfaces opened invite rapid ab- 
sorption of toxic material. Enterostomy is 
not indicated in strangulation obstruction. 


LOCAL PERITONITIS 


Local peritonitis is an important cause 
of intestinal obstruction following opera- 
tions for ruptured appendices and infected 
pelvic cases. If gastric lavage or nasal 
catheter suction-siphonage proves unsat- 
isfactory, if the distention slowly increases, 
neither flatus nor fecal matter is passed 
and the patient’s condition becomes worse, 
enterostomy is necessary. Enterostomy 
for an apparent complete bowel obstruc- 
tion often will allow fluid and gas to pass 
by rectum. 

Haggard believed that the cause or 
point of obstruction should not be sought 
and the operative field should not be 
reéntered in local peritonitis ileus, if it 
can possibly be avoided. More recoveries 
follow jejunostomy without exploration, 
than with exploration and an extensive 
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piece of surgery. C. Mayo believed that 
if the obstruction has followed a pelvic 
operation, an ileostomy may afford marked 
relief but a high obstruction demands 
jejunostomy for drainage purposes. Haden 
and Orr stated that if the peritonitis is 
chiefly in the lower part of the abdomen 
with obstructive symptoms and spasmodic 
cramps, enterostomy will undoubtedly 
result in much benefit. Morton differen- 
tiates dynamic obstruction from paralytic 
ileus in local peritonitis and no longer 
hesitates to attack the obstruction at its 
source. 

Spasmodic cramps and _ auscultatory 
evidence of peristalsis usually indicate a 
good result with jeyunostomy. Their ab- 
sence indicates paralytic ileus or flat- 
gradient ileus. Even in the latter cases a 
good result usually occurs with enteros- 
tomy, provided the peritonitis is localized 
to the lower abdomen. The majority of 
writers advocate enterostomy for intestinal 
obstruction in local peritonitis, and do 
not attack the original operative site. 


GENERAL PERITONITIS 


Both Pringle and Handley believed 
that in acute peritonitis, death is usually 
not due to absorption of the products of 
suppurative peritonitis but to intestinal 
toxemia secondary to paresis of the in- 
flamed intestine. 

David and Sparks concluded from their 
experiments that in the early hours of 
peritonitis absorption of toxins and bac- 
teria into the circulation directly and via 
the lymphatics is the dominant factor of 
danger, while later, absorption from the 
peritoneum becomes less important and a 
local condition, such as paralytic ileus, 
gains the ascendancy in the picture. 

Hiibener held the opinion that enter- 
ostomy should be done in peritonitis after 
conservative means have failed to reéstab- 
lish peristalsis. Clute believed that by 
drainage of the intestine in peritonitis, 
some patients may be saved who otherwise 
would die. 
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Haden and Orr showed experimentally 
that if the entire abdominal cavity is 
involved in the infection with free fluid 
and if much damage is done to the tonicity 
of the wall of the bowel, enterostomy wil! 
be of no value. They concluded that suf- 
ficient evidence has not been presented 
to justify the belief that the cause of 
death in general peritonitis is intestinal 
obstruction; but that in doubtful cases of 
peritonitis enterostomy should be used. 

In general peritonitis, absorption of 
toxins and bacteria occurs early and 
paralytic ileus later. The abdomen is 
splinted and does not move with respira- 
tion; auscultation reveals a silent abdomen. 
From a clinical and pathological physio- 
logical viewpoint, it seems conclusive that 
an enterostomy has little value in these 
cases but in doubtful cases it may be used 
with a full realization of its limitations. 

POSTOPERATIVE ADYNAMIC ILEUS 

Adynamic ileus, or paralytic ileus, may 
be defined as a disorganization and im- 
pairment of the motor function of the 
gastrointestinal tract, sometimes resulting 
in complete cessation of motor activity 
with consequent functional obstruction, 
blood chemistry changes and toxemia. 
The onset of adynamic ileus is brought 
about by a peculiar nervous reaction in 
the “‘nervous type” individuals who are 
more susceptible to direct and _ reflex 
stimulation of the splanchnic sympathetic 
nerves. 

The digestive tract is highly autono- 
mous, hence it seems unlikely that a with- 
drawal of nervous stimuli could produce 
paralytic ileus. It is more probable that 
postoperative adynamic ileus would be 
produced by a stream of inhibitory stimuli 
arising in the brain or cord, or in tissues 
cut or injured during the operation. It is 
not paralytic because the muscle is active 
and in good working order, and it is not 
dynamic in the sense that there are no 
white, ring-like contractions that some- 
times obstruct the bowel in children. 
Peritonitis, lesions within the central or 
sympathetic nervous system, certain types 
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of abdominal trauma and nerve lesions, 
and certain types of toxemias are frequent 
causes of adynamic ileus. 

Theoretically, spinal analgesia or 
splanchnic analgesia is effective in re- 
lieving adynamic ileus, as either procedure 
produces a chemical section of the splanch- 
nic nerves, that is, splanchnic inhibitory 
reflexes are blocked and vagus motor 
reflexes have full power. Clinically, spinal 
analgesia has been used more frequently 
than splanchnic analgesia for this purpose. 
Spinal anesthesia will not be effective if 
the patient is under the influence of 
morphine. 

Paralysis of the intestine does not, 
per se, cause much distention. The accumu- 
lation of gas and swallowed atmospheric 
air raises the intra-intestinal pressure 
above normal and produces  disten- 


tion. Mucosal damage results as disten- 
tion progresses, and absorption of toxins 
begins. 

Spinal anesthesia has been proposed by 
many in the treatment of paralytic ileus. 


If the intra-intestinal pressure has dis- 
tended the muscular wall to a point where 
it produces exhaustion and loss of muscular 
elasticity, the use of spinal anesthesia Is 
of no value. Its influence can be of impor- 
tance only as a therapeutic measure in the 
early treatment of adynamic ileus before 
the muscular wall itself is exhausted. 

In the use of jejunostomy in the para- 
lytic type of ileus, various authors report 
good results, although the majority qualify 
this with the limitation that the jejunum 
must show active peristalsis. Bartlett 
stated that enterostomy has proved in his 
experience a most valuable resource as an 
emergency for the relief of intestinal 
obstruction. The high mortality reported 
following enterostomy is the inevitable 
concomitant of its use in dying patients. 
It has been natural to delay interference 
until sufficient time has elapsed for the 
patient’s condition to make operation 
imperative. Bartlett believes that the 
response to spinal anesthesia gives a 
true indication for or against enterostomy. 
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If, within fifteen minutes after the injec- 
tion of the spinal anesthetic, passage of 
gas and feces and disappearance of dis- 
tention be not obtained, enterostomy 
should be performed immediately, ad- 
vantage thus being taken of the anesthesia 
already produced. Longer delay permits 
progressive depletion of salt and water 
reserves, interference with circulation of 
the gut and subsequent toxemia. If spinal 
anesthesia fails, expectant treatment alone, 
regardless of all attempts to meet the 
patient’s physiological needs, only delays 
the inevitable. 

Early treatment of paralytic ileus con- 
sists of the parenteral injection of sodium 
chloride solution to prevent dehydration. 
An indwelling Levine tube or nasal catheter 
suction-siphonage to keep the stomach and 
duodenum free of gas and secretions is 
used; heat is applied to the abdomen; 
and psychical support to the highest degree 
is given. The abdomen should be auscul- 
tated at frequent intervals; the appearance 
of normal peristaltic sound is generally a 
harbinger of prompt improvement. 

If the overflow of gastric and duodenal 
secretions continues, the green, bile-stained 
fluid changes to a dark brown, foul- 
smelling fluid; and if the abdominal dis- 
tention increases, with loss of peristaltic 
sounds, the subsequent treatment varies 
with different surgeons. 

One surgeon may give drugs like pitui- 
trin or eserine to stimulate peristalsis; 
if peristalsis fails to return, he may or may 
not perform an enterostomy. A second 
surgeon performs an enterostomy to re- 
lieve distention, hoping that peristalsis 
will return but an enterostomy without 
peristalsis will empty only a small loop 
of intestine. A third surgeon early injects 
a spinal anesthetic to induce peristalsis 
but if it does not return, he performs an 
enterostomy. The enterostomy may relieve 
the distention sufficiently to restore mus- 
cular tone of a small loop of intestine with 
a return of peristalsis through effective 
vagus impulses, the splanchnic inhibitory 
reflexes having been blocked by the spinal 
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anesthetic. Recorded statistics in these 
cases seem to be simply a record of 
surgeon’s impressions and experiences. 


COMPLETE INTESTINAL OBSTRUCTION 
OF THE LARGE BOWEL 


In complete intestinal obstruction from 
carcinoma of the colon with unlocalized 
obstruction, the blind cecostomy, under 
local anesthesia without exploration, is 
the procedure of choice according to 
Haggard and to Rankin. 

Cheever, however, prefers a transverse 
colostomy through the right rectus muscle 
on the theory that the great majority of 
cases of colonic carcinoma will be found 
distal to that point and that a proximal 
lesion is not likely to produce obstruction. 
Pfeiffer and Smyth advocate complete 
diversion of the fecal stream by colostomy 
in preference to a temporary colostomy 
or cecostomy made with a tube which 
necessarily diverts only a part of the 
fecal current although it does act as a 
safety valve to prevent gaseous distention. 


COMPLEMENTAL ENTEROSTOMY 


MacKinnon found that a tube intro- 
duced into the upper end of the jejunum 
at the close of some serious abdominal 
operations for perforated ulcer, peritonitis, 
and intestinal obstruction, prevents post- 
operative ileus. The name complemental 
jejunostomy was given to this procedure 
which acts as a safety valve against an 
increase of intra-intestinal pressure. 

Heyd advised complemental jejunos- 
tomy in cases of gastric resection in which 
loss of gastric wall is so great as to prohibit 
an excellent or anatomic closure; in wide- 
spread ulceration of the stomach, where 
complete gastric rest for a long period is 
imperative; in duodenal perforations or 
gastric resection to take the strain off the 
suture line; and in that group of patients 
in which a detour is made in the alimentary 
tract because of obstruction, between the 
mouth and stomach, such as infiltration 
stenosis, stricture, or carcinoma. For the 
treatment of obstruction between the 
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mouth and stomach, many surgeons pre- 
fer gastrostomy. 

Judd and Rankin stated that deliberate 
ileostomy in all resections of the colon 
reduces gas distention to the minimum: 
relieves tension on the suture line; and 
makes convalescence as uneventful as 
possible, in striking contrast to the per- 
sistent and less successful use of enemata. 


CONCLUSION 


Enterostomy is of value in various con- 
ditions encountered in intestinal surgery. 
The duration of an obstruction, the type 
of obstruction, the amount of peritoneal 
irritation and inflammation, the presence 
or absence of peristalsis, and the genera! 
condition of the patient determine to a 
large extent the indications and limita- 
tions of enterostomy. Enterostomy is 
done primarily to relieve the distention and 
peristalsis is necessary for the ultimate 
success of the procedure. With the above 
considerations, it is concluded that: 

1. Enterostomy is of value in simple 
obstruction of more than forty-eight hours’ 
duration. 

2. Enterostomy is of no value in stran- 
gulation obstruction. 

3. Enterostomy is of value in intestinal 
obstruction with local peritonitis of the 
lower abdomen or pelvis. 

4. Enterostomy is of little or doubtful 
value in general peritonitis. 

5. Enterostomy can be of definite value 
in postoperative adynamic ileus. 

6. Enterostomy is of value following 
resection of the colon, and in operations 
for perforated ulcer, peritonitis, and in- 
testinal obstruction when used as a second- 
ary or complementary procedure. 

7. Enterostomy may be used for feeding 
purposes in widespread ulceration of the 
stomach, gastric ulcer of the cardiac end 
of the stomach, and obstruction between 
the mouth and stomach. 
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CATASTROPHES OF PEPTIC ULCER 


E. L. Extason, M.D. AND WALTER W. EBELING, M.D. 


PHILADELPHIA 


HE impetus to make this review was 

gained by a desire to evaluate the 

relative occurrence and mortality of 
the two ulcer catastrophes, hemorrhage 
and perforation. All cases of duodenal and 
gastric ulcer recorded for the past ten years 
on Surgical Division c and the Medical 
Clinic at the Hospital of the University of 
Pennsylvania, and at the Philadelphia 
General Hospital were tabulated. As the 
study progressed, many interesting facts 
appeared, whose validity and explanation 
have been aided by a review of the data on 
perforated ulcers presented by sixty-seven 
different writers, all of whom have reported 
a series of perforated peptic ulcers. 


ACUTE HEMORRHAGE 


Frequency of Acute Hemorrhage. Hema- 
temesis or melena was recorded in 107 of 
546 duodenal ulcers, or 19.5 per cent, and in 
36 of 92* gastric ulcers, or 39.1 per cent. The 
degree of exsanguination and the acuteness 
of the hemorrhage was difficult to evaluate. 
Those cases which presented frank hemat- 
emesis or tarry stools were accepted. Those 
cases whose stools showed occult blood 
during routine study for ulcer, without a 
history of either hematemesis or tarry 
stools, were discarded. 

Mortality in Acute Hemorrhage. One 
death was recorded in 107 cases presenting 
acute hemorrhage from duodenal ulcers. 
This patient died a few hours after admis- 
sion, despite three blood transfusions. At 
autopsy, the ulcer was found to be of the 
large calloused type, with erosion into the 


side of a large vessel running across its 
floor. 


lemorrhage data on 91 additional gastric ulcers 
were not available. 
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Three deaths were recorded in 36 cases 
presenting acute hemorrhage from gastric 
ulcers. 

With 4 deaths in 143 bleeding ulcers, the 
non-operative mortality would be about 
2.7 per cent for this series. 

Behrend® has recorded 2 deaths from 
bleeding ulcers, and advised early surgery, 
in fact, after twenty-four to forty-eight 
hours of preparation. 

Rogers” reported 2 cases of hematemesis 
in ulcers under medical treatment going on 
to death, and advised surgical intervention. 

Soper®? in 1931 called attention to the 
use of the retention catheter in the treat- 
ment of hematemesis. He stated that 
Balfour,*? Bevan,’ and Lahey“ advised 
against immediate operation in these cases, 
but reserved intervention later for recur- 
rent bleeding. 

In detail our treatment for acute hemor- 
rhage from a gastric or duodenal ulcer is 
as follows: Bed rest, the position, depend- 
ing on the blood pressure and pulse rate, 
either flat or modified Trendelenburg. 
Morphine is regularly administered unless 
the respiratory rate falls below 16 per min- 
ute. A Jutte tube is passed through the 
nose on into the mid-portion of the stom- 
ach. The Jutte tube is allowed to drain 
into a clear bottle suspended from the side 
of the bed, and its patency is maintained 
by gentle flushing with warm salt solution 
(20 c.c.) at hourly intervals. The patient is 
permitted nothing by mouth. 

Fluids are administered, either in the 
form of physiological salt solution by hypo- 
dermoclysis, tap water or salt solution by 
proctoclysis, or preferably, physiological 
salt solution, to which has been added 
enough dextrose to make 5 or 10 per cent 
dextrose solution, by venoclysis. The 
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patient’s blood is immediately typed and 
one or more donors crossed, these to be 
used only should hemorrhage progress to a 
critical state. It is our contention that 
many of these patients will stop bleeding 
when their blood pressures fall sufficiently 
to permit collapse of the bleeding vessel. 
The closure of the open vessel may be 
hastened by collapse of the stomach by 
means of the Jutte tube. 

All bleeding ulcers on Service c were 
treated conservatively without operation 
during the acute hemorrhagic phase. When 
hemorrhage had ceased (no melena) and 
the blood picture (Hgb and R.B.c.) had 
been restored (normally or by transfusion) 
to at least 50 per cent, then decision was 
made for continuation of medical treat- 
ment or in favor of surgery. 

Where the mortality from gastric or 
duodenal hemorrhage under these con- 
servative measures, as in our cases, does 
not even approach that from surgery in 
ulcer in the absence of hemorrhage, one 


could hardly advise early surgical inter- 
vention for acute hemorrhage. 


ACUTE PERFORATION 


Frequency of Perforation. Seven hun- 
dred and twenty-nine peptic ulcers were 
recorded from the three sources noted, of 
which 546 were duodenal and 183 gastric. 
Sixty (11.0 per cent) of the duodenal and 
14 (7.6 per cent) of the gastric ulcers were 
perforated. 

Peek*® in 1931 commented on the fre- 
quency of gastric and duodenal ulcers. 
In 60,000 autopsies in Baltimore and 
New York, ulcers were found in 4.4 per 
cent of the cases. 

Mayo and Reed® stated that duodenal 
ulcers were three times more frequent than 
gastric. The frequency of perforation was 
recorded variously between 12 and 28 per 
cent. Platou® quoted several writers in 
whose cases the frequency of perforation 
ranged between 6.6 per cent and 28.5 
per cent. The recorded cases at least sup- 
port the lower incidence of perforation. 
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Recurrent Perforation and Multiple Pcr- 
forations. No cases of recurrent perfora- 
tion were recorded in this series of 74 cases. 
Pearse®® in 1932 examined 4813 case 
reports and found 33 instances of recurrent 
perforation, a ratio of I in 145 cases, or 
0.69 per cent. The total number of perfora- 
tions was seventy-five. As many as three 

consecutive (recurrent) perforations have 
been observed by Skemp and Skemp,” 
Ehrlick,2° Thurston, and Butler.® [n 
but seven of the papers reviewed were 
recurrent perforations recorded; the cases 
totalled 655, with reperforations in 15 or 
an incidence of about 2 per cent. Berg’ 
believed that many of the so-called “re- 
currences” were probably due to previously 
unrecognized multiple lesions. 

No instances of multiple perforations 
were observed in the recorded series. 
Masson and Simon® in 1927 reviewed 
the literature from 1876 to that date and 
found 32 authentic cases of multiple 
perforations in gastric ulcers, to which they 
added one case of their own. Drury” has 
since recorded such a case. 

Age-Sex Distribution (Table 1). The 
majority of perforations occurred between 
the twenty-first and fiftieth years. The 
youngest patient observed in these 74 
cases was eighteen years of age, and suf- 
fered a duodenal ulcer perforation, while 
the oldest patient was seventy-one years, 
likewise having a perforated duodenal 
ulcer. 

Perforated ulcers have been reported in 
infants and the aged. Stern, Nessa and 
Perkin® reported a perforated gastric 
ulcer in an infant of two days who was 
operated on twenty-four hours after per- 
foration, and died from general peritonitis. 
Somerford,*! Harrison,** and Wilson®® have 
separately reported perforated duodenal 
ulcers in a child of fourteen days, a female 
child of fifty-eight days, and a female 
child of eighteen months, respectively. 

Montgomery” reported a case of per- 
forated peptic ulcer in a man of seventy- 
five years, who was operated upon seven 
hours after the perforation. There was 10 
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evidence of malignancy, his convalescence 
was uneventful and subsequent health 
good. 


TABLE | 
AGE DISTRIBUOTI OS. 


fo.Cases. 


Duodenal ulcers. 


Gastric ulcers 


2 Duod. Ulcers and 
1 Gast. ulcer-no record 


5. 6h 71 
to to 
60 70 80 
Gastric Jlcers 


Male 59. Female 1. Male 14 Female 0. 
White 52 Colored 8 White 10 Colored 4 


These reports are of course unusual. 
In the aged one must suspect the per- 
foration of a gastric carcinoma. One or 
two authors, whose data have been tabu- 
lated, included a few perforated car- 
cinomata in their series of perforated 
ulcers. These cases could not be separated 
and were too few to be of consequence. 
Incidentally, the very first perforative 
catastrophe personally observed was in a 
case of carcinoma of the stomach. 

The age distribution for our cases was 
quite in agreement with those observed 
by other writers. 

Sex. There was but one female patient, 
presenting a duodenal ulcer perforation, 
in this entire series of 74 cases. The ratio 
of male to female perforations in 2630 
ulcers was 31 to 1. Not all of the papers 
reviewed, however, recorded sex. 

Evans*® (England) presented a series of 
67 perforated ulcers, and Meyer and 
Brams®* (United States) presented a series 
of 62 perforated ulcers, all in male patients. 
Semb’* (Norway) presented 135 perforated 
ulcers in male and 31 in female patients, 
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a ratio of 4 to 1. Stewart and Barber* 
and Patterson®? (United States) had 36 
perforated ulcers, with a ratio of male to 
female patients, of 5 to 1. 

The majority of the perforated ulcers 
in the female patients were of the gastric 
type. Of 57 perforated ulcers in the female 
patients, all those cases recorded by 
Dunbar,” Dansey,”! and Enoch and Har- 
ries,= 37 were gastric ulcer perforations, 
or about 65 per cent. Corvese” merely 
observed this fact. In the male patients 
by far the majority of the perforations 
occurred in duodenal ulcers, while gastric 
perforations were more infrequent. 

Previous Ulcer History (Table 1). Many 
interesting facts may be added to the 
perforated ulcer history provided one takes 
the trouble to interrogate the patient 
during his convalescence. Oftimes a nega- 
tive history will prove to be positive. 
Singer and Rosi’® employed this method 
to provide the positive history of previous 


TABLE II 
PREVIOUS ULCER HISTORY 
PERFORATED DUODENAL AND GASTRIC ULCERS 


Gastric Ulcers 


| Duodenal Ulcers 
| 


! 
| 
| 
| Cases* 


No. 


Duration of previous ulcer 
bistory 
Under 6 months........... 


Character of previous ulcer 
bistory 

Typical ulcer history 

Distention & gaseous eruct. | 

Vomiting 

Vomiting blood............ 


39.5 
15.5 
19.0 
47.8 
116.6 


Previous medical treatment 
No previous history........ 


* Number of cases or histories in which these points were 
recorded. 


free perforation in 30 cases of perigastric 
abscess of ulcer origin. They were suc- 
cessful in 29 cases. However, for diagnostic 
purposes at least, the surgeon has only the 
previous history to rely upon. 


o «2 31 41 
to to to to 
20 30 40 50 
ode: 
Color: 
~ * 
45 160 (35.5 10 4 |40.0 
From 6 mo. to 1 yr....... 45 6 |13.3) 10 3 30.0 
From 1 to 2 yrs.. 45 
From 2 to § yrs... raed 45 9 |20.0 10 1 |10.0 
45 12 |26.6 10 2 |20.0 
45 24 |53.3 10 6 }60.0 
40 17 |\36.9 10 2 |20.0 
48 19 10 6 |60.0 
45 7 9 2 |22.2 
54 9 13 3 39.0 
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There was a total absence of previous 
ulcer history in 12 of 67 patients, or 
about 18 per cent. These patients became 
aware of the presence of their ulcer only 
by perforation. In 1346 perforated ulcers, 
whose reporters recorded this information, 
181 or 13.4 per cent were said to be without 
a history suggestive of peptic ulcer. In 
none (our own cases included) was there 
a mention of postoperative or convalescent 
history-taking. 

Character of Previous Ulcer History. 
The typical ulcer history: pain, food ease 
or alkali relief, hunger, and pain; or 
food, pain and then alkali relief, was re- 
corded in 30 of 55 of these patients, or 
54.5 per cent. Symptoms suggestive of 
interference with the exit of the stomach, 
distention and gaseous eructation, or 
vomiting, were recorded in 19 of 56 pa- 
tients or 34 per cent for the former, and 
in 25 of 58 patients or 43 per cent for the 
latter. While it has been stated that 
perforation rarely occurs in a fourth-stage 
(stenosing) ulcer, it would appear to have 
occurred with more than the usual fre- 
quency in this series. 

Hemorrhage in the Perforated Ulcers. 
The statements that “perforated ulcers 
rarely bleed” and “bleeding ulcers rarely 
perforate” deserve qualification. Berg’ be- 
lieved that when the two catastrophes 
occurred simultaneously, often two ulcers 
were present, one bleeding, the other 
perforating. When one observes that most 
of the perforating ulcers were situated on 
the anterior surface of the duodenum and 
pylorus, and that many of the bleeding 
ulcers are on the posterior wall of those 
structures, this becomes less difficult to 
comprehend. Multiple ulcers are not in- 
frequently seen at operation for duodenal 
ulcer or gastric ulcer, when neither per- 
foration nor hemorrhage has occurred. 

Frank hematemesis was recorded in the 
past histories of g of 54 patients, while 
melena (tarry stools) was observed in 9 
of 51 patients. 

In 240 perforated ulcers reported by 
Raven,” Gilmour and Saint,*4 and Semb,”! 
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the history of previous hemorrhage was 
observed 24 times. 

Hematemesis at the time of actual 
perforation was observed in 4 cases of our 
series. 

Medical Treatment and the Occurrence 
of Perforation. It has been commonly 
stated that in any patient suffering from 
duodenal ulcer, who has had and is 
receiving adequate medical treatment, 
the ulcer will not perforate. Blackford and 
Baker® most recently exploited this view. 
Most of their cases of perforated ulcers 
had not had a diagnosis of peptic ulcer 
prior to perforation. 

Twenty-seven of 56 of our patients 
with perforated gastric and duodenal 
ulcers had medical treatment for peptic 
ulcer. One patient had a perforation while 
on medical treatment in the wards of the 
hospital. Hinton‘! reported 6 perforations 
in his series of 139 perforated ulcers, while 
under medical care. Thirty-six per cent of 
his patients had previous medical treat- 
ment. Fifty per cent of 100 cases of 
perforated ulcer reported by Brown’? had 
previous medical treatment. 

Moynihan® pointed out that perforation 
was a preventable complication, provided 
medical treatment did not permit progres- 
sion of ulceration. Not less than one- 
quarter of the cases of perforation were 
heralded by an increase in the severity of 
the recurring pain and suspicion should 
have been aroused as to the imminence of 
danger. It would appear that the failure 
to recognize the fact that medical treat- 
ment was inadequate, or persistence in 
medical treatment despite its failure, were 
responsible for a goodly portion of these 
catastrophes. 

Time of Ulcer Perforations. The time of 
perforation was well distributed through- 
out the year. Four were observed in the 
month of January, 7 in February, 4 in 
March, 5 in April, 6 in May, and 5 in 
June. The majority, however, occurred 
in the latter half of the year, with 8 in 
July, 7 in August, 4 in September, > n 
both October and November, and 10 in 
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December. The month of July boasted 5 
f the 14 gastric ulcer perforations. 

Forty of 60 cases, or 66.6 per cent of 
the ulcers, perforated while the individuals 
were awake. In but 6 cases did the perfora- 
tion occur shortly after the taking of food, 
and in 11 cases, the patients were at 
physical labor. 

Corlette'® has recently showed that the 
mechanism of ulcer perforation operated 
rather strictly under Boyle’s Law; further, 
that the contractions of the muscular walls 
of the stomach would increase the hydro- 
static pressure within the organ without 
increasing the general intra-abdominal 
pressure, and if the difference in pressure 
passed the bursting strain of the ulcer, 
perforation would occur. He believed that 
the effect of actual pressure of the gastric 
content, accidents or collisions, and falls 
from a height, as possible causes of per- 
foration, were relatively unimportant; fur- 
ther, that increased intra-abdominal pres- 
sure could not cause an ulcer to perforate. 

Symptoms and Signs of Perforation (Table 
ut). The pain which announced the 
perforated ulcer was localized to the 
epigastrium or general abdomen in 61, 
or 85 per cent, of 72 cases in whose his- 
tories these points were recorded. In 9g 
cases, the pain reference was to the 
back (shoulder and interscapular areas 
included). 

In character, the pain was of the 
violently severe type in 57, or 81 per cent, 
of 69 patients for whom this information 
was recorded; the remaining 12 patients 
observed a collicky or dull pain. 

There appears to be some difference in 
opinion as to whether the pain which 
announces the perforation of an ulcer is 
due to the rupture of the ulcer or to the 
sudden chemical peritonitis. Gregoire® 
concluded the latter explanation to be the 
most tenable. 

The immediate effect of the perforation 
in 20, or 27 per cent, of the 74 patients 
in whose histories this point was recorded, 
was fixation, in whatever position the 
individual occupied immediately upon per- 
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foration. Fewer still were merely prostrated 
by the “‘shock”’ of the catastrophe. 


TABLE III 
HISTORY OF PERFORATION 


| Duodenal Uleers| Gastric Ulcers 


| | 


| Cases No. Cases*| No. | | Cont 
| 


Pain announcing perforation. | 
Location 

General abdomen 

Mid. abdomen............. 

Right. abdomen 

Lower abdomen 

Left abdomen 


Pain reference 
Right shoulder 
Both shoulders............ 


Interscapular 


Right lower quadrant 
Lower abdomen............ 


Character of pain 

Severe, violent, terrific ex- 
cruciating, agonizing sharp, 
knife-like, unbearable or pro- 


Collicky 


Immediate effect of pain 
paralyzed or doubled- 


fainted, 
“shocked” 


Collapsed, 
strated, 


* Number of cases or histories in which these points 
recorded. 


One quarter of the patients (17 of 67) 
who suffered a perforation were fairly 
comfortable when first observed. The 
remainder, and by far the majority, bore 
an agonized expression indicative of the 
severity of their discomfort. Whether those 
who were comfortable had morphine prior 
to admission or not, was undetermined. 

Vomiting was recorded in 18 cases 
at the time of perforation. Four had 
hematemesis. 

General abdominal tenderness (Table 
Iv) and rigidity were observed in prac- 
tically all of those ulcers, which at opera- 
tion showed free fluid in the peritoneal 
cavity. Localized and marked tenderness 
in the epigastrium or right upper quadrant 
called attention to the stomach or duo- 
denum in many instances. Peristalsis was 


590 21 (35.5 13 5 (38.4 
50 29 13 6 
59 3 5.0 
59 3 5.0 13 I 7.6 
59 2 3.3 
590 I 1.6 13 1 7.6 
1 
I 
57 47 |82.4 12 10 (83.3 
57 3 5.2 12 2 116.6 
60 16 26.6 14 4 |28.5 
60 4 6.6 14 1 7.8 
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totally absent in the majority, though 
present in a few. 


TABLE Iv 
PHYSICAL SIGNS 


| Duodenal on Gastric Ulcers 


| | 
39 (2 subacute)| 11 (2 subacute) 
No discomfort | 16 (9 subacute)| 1 
No record | § (2 subacute)| 2 
Abdominal signs (free fluid | 
group) | 47 Duodenal 
| Physical signs 
not recorded 
| in2 
General tenderness and rigidity | 45 
Tenderness most marked in 
Right upper quadrant 9 
Epigastrium 6 
Right lower quadrant 3 
Left upper quadrant........ | 
Peristalsis present in | 
Hepatic dullness diminished in | 


General appearance 
Suffering 


12 Gastric 


9 
3 (of 4 obser- 
vations) 
Abdominal signs (subacute, 

walled-off or “‘forme fruste” 


General tenderness and rigidity | 
Tenderness and rigidity 


Epigastric tend. and rigidity. . .| 
Below & to left of umbilicus. . .| 
Below umbilicus............. 
No localizing signs 

Peristalsis present in 


In those ulcers characterized by local 
abscess formation, walled-off, subacute 
or forme fruste type of perforation, the 
physical signs usually pointed to the upper 
abdomen as the source of trouble. Peristal- 
sis was present in most of these cases. 

The leucocytic response varied greatly, 
but in 31 cases ranged from a normal 
level of 7500 to as high as 17,500 white 
blood cells per cubic millimeter. Seven 
cases had counts below this level, while 18 
presented white counts above this, up to 
32,500 white blood cells per cubic milli- 
meter. On the basis that the peritoneal 
reaction would be measured in degree by 
the leucocytic response, it was found that 
20 patients, or 52 per cent, out of 38 with 
counts below 17,500, succumbed; while 
12, or 66 per cent, of 18 whose counts 
were above 17,500, recovered. Obviously, 
too few observations of this nature are 
recorded. 

Shock. It is rather doubtful whether 
true surgical shock ever occurs as an 
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immediate result of ulcer perforati 
It would appear that those cases admitte 
many hours after perforation were diag 
nosed shock on the basis of a failing 
circulation, due to peritonitis. Brown” 
stated that shock was present in 66 per 
cent of his cases. Johnston* recorded the 
presence of shock in 8 per cent. Watson,” 
Colp,”’ and Williams and Walsh® believed 
shock to be present occasionally. It is 
possible that the term shock has been 
applied rather loosely. 

In the analysis of the 74 perforated 
ulcers, the temperature, pulse and respira- 
tory rates, and blood pressure readings 
were selected as being partially dependable 
criteria for the determination of surgical 
shock. The lowest temperature recorded 
was 96°F. and the highest 103.3°F. The 
maximum pulse rate was 142 per minute. 
Thirty-eight patients had pulse rates 
above 100 per minute. The maximum 
respiratory rate was 60 per minute and 
but 30 had respiratory rates above 28. 
In 46 patients in whom blood pressure 
readings were available, but 4 had systolic 
pressures below 100 mm. Hg. 

Those patients whose condition most 
nearly approached that of shock are listed 
below. Their condition would fail to war- 
rant this diagnosis. 


Case 1. Blood pressure 98/74. T. 98°, P. 
125, R. 60. Critically ill. Hands and feet cold. 
Operated on eighteen hours after perforation. 
Died. 

Case 11. Blood pressure 94/70. T. 96.4°, 
p. 82, r. 48. III. Vomited blood. Operated on 
fifty-five hours after perforation. Died. 

Case 11. Blood pressure 90/60. T. 98.4°, 
P. 110, R. 28. Fell to the ground when perfora- 
tion occurred. Felt faint and was said to have 
been shocked. Operated on five hours after 
perforation. Recovered. 

Case tv. Blood pressure 90/65. T. 98°, P. 94 
R. 24. Moribund and moaning on admission. 
Operated on twenty-seven hours after perfora- 
tion. Died. 


Seven patients presented temperatures 
on admission of 97°F. or below. Of these, 
but 2 recovered, and these two were 
operated upon within one and one-half 


I 2 

I 

I 

2 

12 
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and seven hours from the time of perfora- 
tion. Moynihan® pointed out that the 
term prostration was better suited to this 
immediate post-perforative condition. 
Diagnosis (Table v). The preoperative 


diagnosis was correct in 62 cases, or 82 
per cent. The commonest single source of 


TABLE Vv 
PREOPERATIVE DIAGNOSIS 


Duodenal | Gastiie Ulcers 
Ulcers 


| 
$1 or 85.0) Correct in 2 or 


| percent 14.2 per cent 
| or Perforated ulcer 9 
per cent| or 64.2 per cent 
78.4 per cent 
| Appendicitis 3 or 
21.4 per cent 


Appendicits 


Cholecystitis | 

Intestinal obst. due to! 1 
hernia 

Pyloric carcinoma 

Incidental finding at 


operation for hernia..| 1 


error was acute appendicitis. This error 
was not uncommon with other writers, 
and some went so far as to advocate a 
right McBurney incision before explora- 
tion of the upper abdomen. The fact that 
occasionally a perforated ulcer will cause 
the initial and referred pain in the right 
lower quadrant, following which localizing 
symptoms and signs to that area are in 
evidence, leads to this error. Fortunately 
it is not a serious error, for the McBurney 
incision lends itself nicely to the insertion 
of the pelvic drain, and consumes but little 
time. 

In one case, that of a walled-off abscess 
following perforation, the diagnosis of 
pyloric carcinoma was entertained. This 
error Is not an uncommon one in those 
patients presenting marked deformation 
of the pylorus and interference with the 
emptying of the stomach. The careful 
history will often elicit the various ulcer 
phases, leading up to this stenotic fourth- 
stage ulcer. It is our practice to suspect a 
chronic ulcer as being responsible for the 
stenosis in all patients presenting evi- 
dences of pyloric obstruction. Until proved 
ot ierwise, and that when possible at the 
Operating table, do we accept a diagnosis 
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of carcinoma. 

X-ray Diagnosis of Perforated Viscus. 
In 1927 Cortle and Spalding’ concluded 
that the x-ray through the demonstration 
of pneumoperitoneum was of more value 
in the diagnosis of a perforated ulcer than 
the usually unsuccessful search for dimin- 
ished liver dullness. 

Vaughan and Singer® presented a series 
of 72 bonifide perforated ulcers, in 63 
of which abdominal x-ray had been per- 
formed. Fifty-four, or 85.7 per cent, of 
these showed free air within the peri- 
toneum. In 11 examinations recorded on 
our 74 cases, but 4 showed air under the 
diaphragm in the semi-erect or erect 
posture. Mattingly®! found air present in 
8 of 13 examinations. Wolfson and Gray™! 
found air in 4 of 13 examinations. 

Free intraperitoneal air has been demon- 
strated as early as ten minutes after 
perforation, by Geier.*? In two of our 
cases examined, with positive results, the 
perforations had occurred ninety-six and 
144 hours prior to examination. 

The roentgenological examination of the 
patient suspected of a perforated ulcer 
becomes most valuable in those patients 
presenting an unusual picture, and where ~ 
the diagnosis is in doubt. Where, in the 
acute surgical abdomen, the decision rests 
between an upper or lower abdominal 
exploration, the demonstration of free 
air will definitely terminate the issue. 
However, where one’s decision is to 
perform the upper abdominal exploration, 
despite the possible absence of air under 
the diaphragm, there is little need of sub- 
jecting the patient to further investigation. 

Little time need be consumed in the 
roentgenological study provided one has 
the cooperation of the roentgenologist and 
adequate x-ray equipment. 

Location of the Perforated Ulcers. In 
37, or 80.4 per cent, the perforated duo- 
denal ulcers were located on the anterior 
surface of the first portion of the duo- 
denum. Seven, or 15.2 per cent, were 
situated on the anterior surface of the 
second portion, while 2, or 4.3 per cent, 
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were found on the posterior wall. In 12, 
the situation was not recorded. 

In 7, or half of the perforated gastric 
ulcers, the location was on the anterior 
surface of the pylorus; 5, or 35.7 per cent, 
were situated on the lesser curvature, 
anteriorly near the pylorus; and 2, or 
14.2 per cent, were situated on the pos- 
terior surface of the stomach. 

Perforation occurs most frequently in 
those duodenal or gastric ulcers occupying 
the region of the pyloric sphincter on the 
anterior surface. Corvese” found about 
go per cent of his perforated ulcers within 
lg to 114 inches of the pyloric sphincter. 
Some few frankly admitted that because 
of the acute inflammatory edema about 
the site of perforation, they were unable 
to definitely place the location of the 
perforation to one side or the other of the 
sphincter. Others considered the distinc- 
tion between the two unnecessary, at 
least, so far as their surgery was concerned. 

Operative Procedures (Table vi). Thirty 
of these perforated ulcers were simply 


TABLE VI 
OPERATIVE PROCEDURES 


Duodenal Ulcers | Gastric Ulcers 


Procedure 


Died 


| | 
Cases Cases Died 


Drainage alone 

Oversewed with drainage | 22 

Oversew, gastroent. with 
drainage 

Pylorectomy, gastroduo- | 
denost. with drain 

Jejunost. with drainage... 

6 (54.5 per 
cent) 


Total drainage cases 


Oversewed, no drainage... .| 
Oversew, gastro-ent. 

drainage 
| 
| 
| 


Total non-drainage cases | 3 (33-3 per | 


cent) 


3 


closed, with drainage of the peritoneal 
cavity. Three were simply closed, without 
drainage, a total of simple closures in 33, 
or 47 per cent. The ulcers were cauterized 
in many, prior to closure. Gastroenteros- 
tomy was added to simple closure in 15 
cases which were drained, and to 9 without 
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drainage, a total of 24 gastroenterostom °s 
or 34 per cent. 

Drainage aione was performed 10 tin:s, 
where the condition of the patient, :.¢ 
presence of a localized abscess, or failire 
to find the perforation made this procedire 
a necessity. Two patients were subjected :o 
alternative procedures, with fatal resu!*s. 

In those ulcers in which simple closure 
or simple closure plus gastroenterostomy 
was performed, drainage was instituted in 
82 per cent. The drains were usually 
placed under the right diaphragm, in 
Morison’s pouch, to protrude through 
stab wound in the flank, and through a 
suprapubic wound into the pelvis. Not 
all of these sites were drained in each 
instance. 

Thirty-five patients were operated upon 
by one surgeon (28 per cent mortality) 
while twenty-three different surgeons ac- 
counted for the balance. In three instances 
where the patients succumbed on the 
table, no definite operative procedure 
had been completed. One patient refused 
operation, and in another, where the 
perforation was incidentally recognized 
during herniorrhaphy, the ulcer was not 
found. 

Mortality (Table v1). The gross mor- 
tality for these 74 perforated ulcers was 


TABLE VII 
MORTALITY STATISTICS 
PERFORATED ULCERS 


| 
| 


Duodenal Gastric 


| 
| Per | 

Died! 
Cases | ted! Cent 


Cases Died | C 


28 | 46.6 
28 |48.2 


Total mortality 

Operative mortality 

Operative mortality in free 
fluid group 22 |47.8 

Operative mortality in wall- | 


ed-off group 6 40.0 
| 


45.9 per cent. The operative mortali‘: 
was 47.2 per cent. Half of those patien: 
operated upon after their perforation h: 
resulted in a localized abscess or inflam 
matory mass, succumbed. The mortali 
in those patients operated upon, and 1 


14 6 42.8 
| 
12 5 \41.6 
2 I 
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10m there was free fluid within the 
avdominal cavity, was 46.5 per cent. 
The average operative mortality for 
individual series of perforated ulcers pub- 
lished from this country (Table vu) 


TABLE VIII 
PERFORATED ULCER SERIES COLLECTED FROM 
LITERATURE OF THE UNITED STATES 


THE 


Per 


Location | Year Cent 
Mort. 


Williams-Tanker-| 
Greensboro, N. C. 
| Baltimore, Md. 
| Boston, Mass. 
N. Y. City 
Sayre, Pa. 
N. Y. 


Stewart-Barber®¢. 
Guthrie 
Noehren® 
McCreery®® 


Mankato, Minn. 
Cuero, Texas 
Cincinnati, O. 

| Columbus, O. 
Temple, Texas 
Chicago, III. 


Burns}5 
Johnston, L. B.*. 
Zartman!02 
Pollock® 
Meyer-Brams*®.. . 
McGlannan-Bon- 

| Baltimore, Md. 

| N. Y. City 

| Roanoke, Va. 


Hinton*! 
Gibson$3 


Morrison Boston, Mass. 
Olson-Cable®!....| Minneapolis, Minn. 
Snodgrass” | Flint, Mich. 

| Philadelphia, Pa. 
Wolfson-Gray™!..| Brooklyn, N. Y. 
Dineen?22 i 


of 
-7 
.o 
6 
-3 
‘6 
-5 
‘8 
-3 
.o 


Brooklyn, N. Y. 
Cuthbert, Ga. |1929 
Robitshek® Minneapolis, Minn. | 1930 
Hammett3? | Albuquerque, N. M./1930 
Blackford-Baker® | Seattle, Wash. 1931 
Hinton‘! N. Y. City |1931 
Weinstein-Mc-| Long Island City, | 
N. Y. 
New Orleans, La. 
Richmond, Va. 
Ellensberg, Wash. 
Atlanta, Ga. 
Newark, N. J. 
N. Y. City 
| Providence, R. I. 
Johnston, W. M.4* Akron, O. 
Eliason-Ebeling 
(authors).... 


1929 


1931 
1931 
1931 
1931 
1931 
1931 
|1931 
| 1932 
1932) 


Mattingly! 
Horsley*3 
Taylors? 


w 


N Www 


Philadelphia, Pa. 1933) 72 


1940) 504/25. 


since 1921 was 25.9 per cent. The average 
operative mortality for individual series 

perforated ulcers published from various 
foreign sources (Table 1x) was 22.6 per 
cent. The « erage operative mortality 
for the entire group of 5061 perforated 
cers was 23.9 per cent. The rather high 
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TABLE Ix 
PERFORATED ULCER SERIES COLLECTED 
FOREIGN LITERATURE 


FROM THE 


| 
Per 


Cent 
Mor- 
| | tality 


Autbor | poe 
ases 


|1921 
1924| 12|26. 
1925 5\16. 
1925| 3/15. 
23/15. 
|1925 77\26. 
|1925| 11/25. 
|1925) 10/25. 
1926 
|1926 70|38. 
|1926 
11926, 368) 150/43. 
|1927 26/17. 
|1927 1} 3. 
1928 65118. 
1928 34/42. 
1929 
England | 1930) 21|19. 
England 1930 20|12. 
England |1930 46)\29. 
England 11930 22/27. 
England 1930 23/20. 
Australia 1930 32/30. 

.| Australia 1930 2| 6. 

| Norway 1930 26/15. 
Gilmour-Saint**....| England 1932 3| 4. 


England 
Sweden 
Scotland 
| Scotland 
England 
England 
England 
England 
England 
England 
.| England 
.| Scotland 
Australia 
Sweden 
England 
Cheko-Slovakia 
England 


Schmidt?! 


Soderlund™........ 
Moynihan® 
Jirasek-Perskey™. . . 
Watson*? 


NWN OW 


Williams-Walsh*. . . 
Raven®’. 
Enock- Blarries”. 


3121 708)22.6av. 


Total 


mortality for our series of 74 cases would 
appear to merit further consideration. 
Likewise, the difference in mortality be- 
tween the quoted statistics from our. 
own country and those of foreign sources 
deserve some thought. 
TABLE X 
RELATION OF DELAYED OPERATION TO MORTALITY 


(Applicable to perforated ulcers presenting free fluid in 
peritoneum) 


Gastric 


Duodenal 


Time of Operation 


Cases | Died) Per Cases | Died Per 
| Cent Cent 


Under 12 hours 

12-24 hours 
48-96 hours 

After 96 hours. 


Effect of Delay in Operation upon Mor- 
tality (Table x). The fact that delayed 
operation for an acutely perforated ulcer 
increases the mortality percentage has 
long been appreciated. For those patients 
presenting free fluid within the peritoneal 
cavity, and operated upon within the 


ES 
| 
| 
| 
1921 7 2/28.5 
1921) 29) 15/51.7 
1922 8 
1922 22 
1923 42) 7\16.6 
1924 24 6\25.0 
Stangl§*......... =| 1925 8 2|/25.0 
Holbrook*?. ..... 1926 10 1|/10.0 
1926 6 
1926 35| 13/37 
1926 6 3,50 
11926 15 3\20 
1926 18/29 
1927 28 9 32 
| 1927 27 1| 3 - - —— 
1927 88| 27/30 
N. Y. City 1928 12| 1, 8 
Fobes®,........) N. Y. City }1928 13 5,38 
19290 50 918 
1929 46, 16/34 
1929 14) 
1929) 100) 33/33 
1929 27 2| 7 
19290| 142) 31/21 
60 
12 
$3, 13/24 
10 
21 3/14 
50, 20/40 
13 
8 112.5 
© 
55| 17/30. 
79| 17/\21. 
$2) 16/30. 27 9 | 33.3 6 2 | 33.3 
i 3 2 66.0) I I |100.0 
34/4 8 4 50.0 2 I 40.0 
3 3 100.0 00.0 
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first twelve hours, 11 out of 33 succumbed, 
or 33 per cent. All, or 3 patients, operated 
upon between the twelfth and twenty- 

fourth hour, of the free fluid group, suc- 
eee Five, or 44 per cent, of 11 ulcers 
operated upon between the twenty-fourth 
and forty-eighth hours following perfora- 
tion, succumbed. After the forty-eighth 
hour following perforation, 7 of 9, or 78 
per cent, of those with perforated ulcers 
operated upon, died. 

The effect of delay in operation has 
been more effectively and accurately dem- 
onstrated by the collected data from 22 
different writers (Table x1). The average 
twelve hour operative mortality was 14.9 
per cent, twelve to twenty-four hour 
operative mortality 35.5 per cent, and 
over twenty-four hours’ delay in operation 
resulted in an average operative mortality 
of 57.6 per cent. Beyond the twenty-four 
hour period, the operative mortality per- 
centage appeared to level off at about this 
constant level. 

It was possible to arrive at a six hour 
mortality and a six to twelve hour mor- 
tality for 319 cases. It was interesting to 
note that, as one would expect, those 
patients operated upon under six hours 
had an operative mortality of 7.5 per cent. 
Those patients operated upon between the 
sixth and twelfth hour following perfora- 
tion presented an operative mortality of 
23.9 per cent. The second six-hour period 
was obviously responsible for the majority 
of the deaths in the first twelve hours. 

There was a definitely lower mortality, 
hour-for-hour, in the collected foreign re- 
ports, as compared with those reports 
from the United States. 

Searby”® of Australia reported the low- 
est twelve-hour mortality for 26 consecu- 
tive cases, with but one death, or 3.8 
per cent. McCreery®* of New York re- 
ported one death in 17 cases, or about 6 
per cent. Stenbuck** of New York pre- 
sented a series of 27 cases operated upon 
within six hours, with no deaths. 

Causes of Death Following Operations 
Jor Perforated Ulcers (Table x11). Per- 
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itonitis was responsible for 50 per cent of 
the deaths in 34 patients. Pulmonary 
complications ranked second, and were 
responsible for 14 per cent of the fatali- 
ties. Other causes of death have been 
enumerated. 


TABLE XII 
CAUSES OF DEATH 


| Gastric 


| Ulcers 


| Duodenal Ulcers 


Peritonitis........... 17 or 60.7 per cent | 3 Or 50.0 per 
cent 
4 or 14.2 per cent | 1 or 16.6 per 
cent 
Cardiac failure | 2 | 2 
Intestinal obstruct...) 1 
Convulsions (?)......| 1 
Table deaths........ 3 (Spinal anesth., | 
shock, heart 
block) 


Pulmonary complic.. . 


| 28 | 6 


The causes of death in 672 cases (Table 
xu) of the collected series have been 
analyzed. General peritonitis was respon- 
sible for 59.0 per cent. Pulmonary com- 


TABLE XIII 
CAUSES OF DEATH IN 672 CASES OF PERFORATED 
PEPTIC ULCER 

Per Cent 
General peritonitis 59 
General peritonitis + shock 3 
General peritonitis + pneumonia..... 4 
General peritonitis + evisceration.... 
Subdiaphragmatic abscess............ 33 
Intestinal obstruction................ 8 
31 
Table (sepsis?). . 


Pulmonary complications 103 15.3 


4.9 


4.6 
4-3 


plications ranked second, with 15.3 per 
cent. Subdiaphragmatic and hepatic ab- 
scesses ranked third, with 4.9 per cent. 
Heart failure was responsible for 4.6 
per cent, and shock for 4.3 per cent. It is 
possible that these latter two factors, 
as well as the table deaths, would contrib- 
ute to the one great group, the septic 
abdomen, upon which they were primarily 
dependent. 
Other causes 
enumerated. 


of death have been 
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Anesthesia (Table xiv). Ether alone, 
or modified by the administration of 
nitrous oxide and oxygen was employed 
in the majority of instances. Spinal anes- 
thesia was the only anesthetic charged 
with death. 


TABLE XIV 
ANESTHESIA 


Duodenal Ulcers Gastric Ulcers 


| 
| Times | Died| | Times| Died | Pet 
Cent Cent 


I 
2 
I 
I 


Two-no record. 
Spinal was the only anesthetic charged with a death. 


Wound Complications. Ruptured or in- 
fected wounds occurred in 15 cases, 13 
from duodenal perforations, and 2 from 
gastric ulcer perforation. Four of the 
former group succumbed. In none was the 
death attributed to these complications. 

The frequency of ruptured wounds and 
evisceration following operations for per- 
forated ulcer has resulted in the common 
use of some non-absorbable sutures in the 
closure of the fascial planes (linea alba or 
rectus sheath), and the protrusion of 
the drains through some incision other 
than the operative wound. 


TABLE Xv 
PULMONARY COMPLICATIONS 


Duodenal Ulcers, Gastric Ulcers 


Cases | Died | Cases | Died 
Bronchopneumonia..| 10 5 
Atelectasis I I 
Lobar pneumonia...) 2 I 
Pulmonary embolism) 1 I 

16 (27.5 per cent) (of 58 op. cases) 
Charged with death 

I 


Pulmonary Complications (Table xv). 
Bronchopneumonia contributed to the 
majority of the pulmonary complications. 
It is possible that many of these were 
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unrecognized atelectases, or but the resu!t 
of general sepsis. Pulmonary complic: 
tions were responsible for death in 5 cases. 

Miscellaneous Complications. Fistula 
occurred in 2 cases; cardiac failure in | 
subdiaphragmatic abscesses in 2; su! 
hepatic and pancreatic abscess in 
pelvic abscesses in 2; parotitis in 
phlebitis in 1; and intestinal obstruc- 
tion in 1 case. All but 2 (cardiac failures) 
of these complications followed operations 
for perforated duodenal ulcers. Miscel- 
laneous complications were charged with 
death in 4 cases. 

Hospital Days. The average stay in 
the hospital for these patients with per- 
forated duodenal ulcers, with recovery, 
was twenty-five days. The minimum was 
twelve and the maximum seventy-seven 
days. The average stay for those with 
perforated gastric ulcers was thirty-one 
days, with a minimum of fourteen and a 
maximum of forty-six days. The two non- 
operative cases were not included. 

The usual postoperative day of death 
was about the third or fourth, at the end 
of the peritoneal shock period described 
by Stenbuck.*t The maximum postopera- 
tive day of death was forty-eight, while 
another patient died after the thirty- 
ninth day; however, these were the only 
two patients surviving eleven days, within 
which period the majority of deaths 
occurred. 

Follow-up data were rather limited. 
Information was only obtainable for those 
patients operated upon at the Hospital of 
the University of Pennsylvania. 

Of 12 patients in whom either packing 
and drainage, or simple oversewing had 
been performed, but one returned for 
a gastrojejunostomy. The remainder re- 
ported satisfactory anatomic, economic 
and functional results. 

Seven patients in whom a posterior 
gastrojejunostomy had been added to 
simple closure, reported fully satisfactor; 
anatomic, economic and functional results. 

These reports extended from three 
months to two years after operation. In 


Ether, open drop...... 20 II 61.1 4 25.0 

Gas with ether........| 20 11 | 61.1 4 50.0 

3 42.8 3 33.3 

8 3 | 60.0 I 100.0 
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none of those patients in whom follow-up 
information was available was there a 
second perforation. 
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were pulmonary complications, subdia- 
phragmatic and hepatic abscesses (to 
which one might add the pelvic abscesses), 


Fic. 


Comment. Certain salient points be- 
come apparent as one considers the data 
presented. In recapitulation they are as 
follows: (1) A relatively high operative 
mortality for this series of 74 perforated 
duodenal and gastric ulcers, collected 
from two metropolitan hospitals, when 
compared to the average operative mor- 
tality for the collected reports from the 
United States and abroad. 

(2) The higher average operative mor- 
tality for the collected reports on _per- 
forated duodenal and gastric ulcers in 
the United States, as compared with the 
average operative mortality from the col- 
lected reports abroad. 

(3) The higher average operative mor- 
tality on a twelve, twelve to twenty-four 
and over twenty-four hour basis from the 
collected reports in the United States 
compared to those abroad. 

(4) The greatest single cause of 
ceath was peritonitis. Following in order 


shock, heart failure, postoperative hemor- 
rhage and anesthesia. 

Legitimate questions arise in the search 
for an explanation of these facts. Does 
the collected average operative mortality 
for the United States, as presented, in 


any way approximate the truth? It is 
quite within reason to assume that only 
those surgeons who have some particular 
point to make, have troubled to report 
their mortality results in perforated ulcers. 
Many frankly stated that their reports 
covered consecutive perforations. The cit- 
ies from which these reports have arisen 
have been marked on the map of the 
United States (see Fig. 1). Obviously, 
the mortality figures have been obtained 
from but a fraction of the available evi- 
dence on ulcer perforation. Those cases 
reported, with but rare exception, have 
come out of various university, teaching, 
and larger private clinics. If the truth were 
known, the mortality figure for perforated 


| 
7 
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peptic ulcer in the United States would 
undoubtedly exceed 25.9 per cent, by a 
wide margin. 

Did the foreign writers operate upon 
their patients earlier, on the whole, than we? 
Based on the available evidence in 761 
perforated ulcers in the United States, 
65.9 per cent were operated upon within 
twelve hours, 14.7 per cent in from twelve 
to twenty-four hours, and 19.4 per cent 
after twenty-four hours, following per- 
foration. For 1841 perforated ulcers from 
the foreign reports, 67.8 per cent were 
operated upon within twelve hours, 25.4 
per cent in from twelve to twenty-four 
hours, and but 6.9 per cent after twenty- 
four hours, following perforation. 

Despite the advantage provided in 
earlier surgery, the lower mortality pre- 
sented by the collected foreign reports on 
the twelve, twelve to twenty-four and over 
twenty-four hourly basis, must depend 
on other factors. 

Stenbuck*! has admirably summed up 


the various factors responsible for death 
from perforated gastric and duodenal 


ulcers. In the first place, these may be 
roughly grouped under those points over 
which the surgeon or practitioner would 
appear to have some control, to wit: 
(1) duration of time between perforation 
and operation; (2) operative procedure; 
(3) drainage of the peritoneal cavity; 
(4) drainage of stomach; (5) selection and 
preparation of patient for edn (6) 
choice of anesthetic agent; (7) prevention 
of pulmonary complications, shock and 
hemorrhage. Secondarily, one may group 
those factors over which, for the present 
at least, the surgeon or practitioner would 
appear to have no control whatsoever, to 
wit: (1) that immeasurable “something,” 
which we may best describe as the consti- 
tution of the patient; (2) time of perfora- 
tion (immediately after meal), size of 
perforation, and extent of soiling of the 
peritoneal cavity; (3) age of the patient, 
for it has been definitely shown that as 
the age increases, the mortality rises; 
(4) presence of organic disease; (5) al- 
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coholism, psychoses, etc. 

One must, perforce, limit himself to 4 
consideration of those factors over which 
there would appear to be possible contro’. 

Delay in Operation. Fully 75 to go 
per cent of all patients suffering a per- 
forated ulcer have had symptoms of 
chronic ulcer sufficiently suggestive to 
warrant some sort of medical treatment, 
sometime prior to the perforative catas- 
trophe. Approximately 50 per cent of 
those patients suffering a perforated ulcer 
have had a diagnosis of a chronic peptic 
ulcer, and have received some sort of 
medical treatment. These patients should 
be made “perforation wise.” They should 
be fundamentally aware of the fact that 
they are harboring a constant threat, and 
that delayed surgery, when once perfora- 
tion occurs, may cost them their lives. 

Moynihan® concluded: 


The diagnosis of an abdominal calamity 
requiring immediate surgical treatment is made 
when a sudden attack of prostrating and over- 
whelming agony is associated with an obdurate, 
unyielding rigidity of the abdominal wall, 
which is everywhere excessively tender and 
immobile. Shock in the strict surgical meaning 
is not present. If we wait for it, we are risking 
the patient’s life: for it is not an evidence of 
perforation, but of the peritonitis which is 
preventable, and should be prevented. We may 
not be able to say, when these signs alone are 
present, that the catastrophe is certainly in 
one viscus, or certainly another. It matters 
little where it is, all we need to know is that 
wherever it is, and whatever it is, it is irremedi- 
able except by surgery. We must reduce this 
matter to simple terms and that is the only 
method by which we can succeed. The salva- 
tion of a human life is a greater thing than the 
establishment of a convincing irrefutable 
clinical diagnosis. 


Bryce justly stated, “It is to the 
general practitioners who make the early 
diagnosis that any improvement shown in 
modern mortality figures is largely due.” 

There should be no delay between the 
practitioner, the surgeon and the operating 
room. 
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Operative Procedure. Guthrie*® 
tempted to epitomize the consensus of 

opinion and practice concerning the proper 

operative procedure for the perforated 

peptic ulcer. Some few, whose opinions 
were quoted, have published mortality 
data during the past ten years, and are 
noted herein. The discussion resolved 
itself about the advisability of adding 
gastroenterostomy to simple closure, or 
being satisfied with simple closure, thus 
leaving further surgery to a secondary 
operation. 

While there remain still more radical 
procedures, too little material is as yet 
available to enter them into this discussion. 
Hinton,*! after performing twelve pyloro- 
plasties, decided that the results did not 
warrant their continuance. Lewisohn® ad- 
vised against the performance of subtotal 
gastrectomy in the presence of an exten- 
sive infection of the peritoneal cavity. 

The two schools still remain, those who 
routinely perform simple closure of the 
perforation, and those who add gastroen- 
terostomy whenever the indication arises. 
There appears to be agreement on these 
points however: (1) The perforated peptic 
ulcer is always one of grave emergency, 
and one in which immediate prognosis 
must be guarded. (2) The major aim of 
whatever operative procedure is adopted, 
is to save life. (3) The minor aim is to 
relieve the patient, in so far as is possible, 
of ulcer recurrence and future catastro- 
phes; to cure him of peptic ulcer. 

The following opinions are of interest. 
In each group, five or six of those surgeons 
whose operative mortality was the lowest 
for that field, and who had reported over 
25 perforated ulcers, were selected. 

Foreign Opinions. Soderlund® (3.1 per 
cent mortality in 32 cases) believed that 
in addition to simple closure of the 
perforation, some sort of drainage of the 
stomach was advantageous. In addition 
here was performed a gastrostomy after 
the method of Witzel. Gilmour and Saint** 
had a 4.7 per cent mortality in 64 cases. 
All cases except one were treated by simple 
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closure. They were of the opinion that the 
low mortality figure fully justified the 
use of simple suture as the routine treat- 
ment for acutely perforated ulcer. Searby”* 
had a 6.1 per cent mortality in 33 personal 
cases, all of which were treated by simple 
closure; he concluded that it was not 
advisable to do more than close the 
perforation at one operation. Smith” had 
a 12.1 per cent mortality in 41 consecutive 
cases. All but 2 were treated by simple 
closure; he advised postponement of gas- 
troenterostomy until a later date. 

Opinion in the United States. Brenner” 
(3.7 per cent mortality in 27 cases) 
favored simple closure, the end results of 
which, for his series, were much better 
than those following gastroenterostomy. 
He warned about the 2 to 3 per cent 
chance of future gastrojejunal ulcer fol- 
lowing gastroenterostomy. He _ believed 
that to state dogmatically that all cases 
treated by simple closure would result in 
permanent cure, was as illogical as to 
insist upon a primary gastroenterostomy 
as a universal procedure. Mattingly® 
(14.2 per cent mortality in 91 cases) 
performed gastroenterostomy in but one 
case. He advocated simple closure. He 
stated that he had yet to find where 
simple closure of the ulcer had caused 
marked encroachment upon the lumen. 
Four of his patients returned for gastro- 
enterostomy. Platou® had a 15 per cent 
mortality in 60 consecutive cases. Simple 
closures were performed in 44 cases with 
8 deaths, 3 patients suffering reperfora- 
tion. Gastroenterostomy was added to 
simple closure in 15 cases, with one death. 
One patient was simply packed. Guthrie* 
had a 16.6 per cent mortality in 42 cases. 
All had simple closure with drainage. 
There were three secondary gastroen- 
terostomies. Guthrie concluded his resume 
by pointing out that many surgeons of 
large experience maintained that it was 
not wise to do gastroenterostomy at the 
time of closure in acutely perforated ulcer. 
Morrison® had an 18 per cent mortality in 
50 cases; all were operated on under 
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twenty-four hours; he believed that if the 
perforation was at or near the pylorus, 
the pulse 120 or less, and the patient’s 
general condition warranted, it was prefer- 
able to do a posterior gastrojejunostomy. 
Gibson** had an 18.6 per cent mortality 
in 123 cases. Simple suture was performed 
in 109 cases, with but 17.4 per cent 
mortality. In 1923 Gibson** reported 60 
of these cases and concluded at that time 
that the results confirmed the belief of 
the desirability of aiming simply to close 
the perforation, leaving the remote and 
problematical after effects to be taken 
care of as the necessity arose. This opinion 
apparently was not altered by this later 
study. 

There remains very definite and worthy 
opinion that gastrojejunostomy added to 
simple closure does not affect the mortality 
if this procedure is carried out in selected 
and early cases. The mortality results on 
the basis of twelve, twelve to twenty-four 
and after twenty-four hour operations, 
following perforation, have been tabulated 
(Table xvi). In but one or two instances, 


TABLE XVI 
MORTALITY FIGURES OF COLLECTED CASES 
Simple Closure 


Different O-12 12-24 24 Hours Total 
series of Hours Hours o Mortality 
the same< 15 per cent 41 per cent 65 per cent 40.3 per cent 
eight ] Simple Closure with Gastroenterostomy 
surgeons \ 21 per cent 26 per cent 62 per cent 409. per cent 


those who advocated the performance of 
gastrojejunostomy in addition to simple 
closure have performed simple closure in 
by far the majority of their cases. Ob- 
viously too few cases have been studied 
in this manner to draw definite conclusions. 

There has recently developed a school 
whose major aim would appear to be 
better ultimate results in a few, rather 
than a lowered mortality. It would appear 
at least from this discussion that the re- 
mote result can always be improved in a 
live patient by a clearly indicated second- 
ary operation. Should, perchance, the 
follow-up results be better in those patients 
who have had primary gastrojejunos- 
tomies, with due respect to immediate 
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operative mortality, one often fails ¢ 
consider the fact that cured and living 
cases may be added to the good results 
by a secondary operation, carrying wit! 
it a mortality quoted variously between 
I to 4 per cent. 

Bager’ collected 1767 perforated ulcer: 
from fifty hospitals in Sweden, operated 
upon by 100 surgeons during the period 
from Ig1I to 1925. He concluded that the 
poorer results following simple suture 
compared with the combined operation 
of suture and gastroenterostomy were 
due undoubtedly to the fact that the 
patients treated by suture alone were the 
worst operative risks. 

One must not forget that gastroen- 
terostomy following simple suture was 
usually performed in the selected cases, 
and that it is possible, had the simple 
operation been continued in these, the 
mortality results would have been much 
lower. 

Drainage of the Peritoneal Cavity. It 
is highly problematical whether the routine 
irrigation and drainage of the peritoneal 
cavity would reduce the number of deaths 
due to general peritonitis. The criteria 
for the institution of drainage rested in the 
one case on those perforations operated 
upon within the six hours following rup- 
ture of the ulcer, after which hour most of 
the cases were drained; and, upon the 
extent and quantity of the peritoneal 
contamination or presence of infection. 
Irrigation was usually practiced only 
when there was much foreign material 
within the peritoneal cavity. 

Attention has been called to the frequent 
sterility of cultures of the gastric and 
duodenal contents which have soiled the 
peritoneal cavity, following perforation 
of an ulcer. Loehr*® stated that go per cent 
of the cultures following duodenal perfora- 
tions were sterile, while 82 per cent fol- 
lowing gastric ulcer perforations were 
sterile. Bartle and Harkins® found but 
5 of 26 specimens of gastric juices to be 
sterile. Watson®? quotes Dugeon®® whose 
cultures in 23 cases of perforated ulcers 
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showed streptococci in 12, staphylococci 
in 10 and sterile cultures in but 5. Bruett™ 
found that 26 per cent of 112 cases pre- 
sented sterile cultures in from six to 
twelve hours after perforation, while after 
the twelfth hour but 7 per cent were 
sterile. Brenner’ took cultures in i4 cases, 
and up to twenty-six hours all were 
sterile. Mattingly*' reported 37 negative 
cultures in 46 cases in which cultures were 
taken. No one bas troubled to report bow 
many of those patients in whom sterile 
cultures have been found, have subsequently 
died from general peritonitis. Gibson** 
cultured 43 cases, 65 per cent of which 
were sterile, with a mortality of 14.8 
per cent. Positive cultures were obtained 
in 15 with a mortality of 40 per cent. The 
cause of death in these patients was not 
recorded. 

Fleming*! recorded 
abscesses in 3 cases, 


subdiaphragmatic 
in which upper 


abdominal drains were used. He noted 
records of 2 cases of perforation of the 
diaphragm where 


similar drains were 
used. Richardson® (Fleming) observed 
a high mortality (25 per cent) from 
subdiaphragmatic abscesses in the ma- 
jority of which cases upper abdominal 
drainage had been used. 

One must observe that the term “upper 
abdominal” is a broad one, and might 
well include the immediate area of ulcer 
perforation, the subhepatic area or supe- 
rior surface of the liver as well. 

In the collected series, where sub- 
diaphragmatic, hepatic, subhepatic, and 
pelvic abscesses have been responsible for 
death, not one abscess could be pinned 
directly to the presence of a soft drain for 
that particular area in which the abscess 
occurred. Obviously, the reports could 
have been more explicit on this point. 
MeGlannan and Bongardt** who observed 
three deaths from subdiaphragmatic ab- 
scess where no drains had been used, added 
that drainage of the subdiaphragmatic 
erea was now the routine. 

Many writers commented on the fre- 
Guent observation of but a small amount 
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of purulent drainage, and removed their 
drains relatively early during convales- 
cence. None observed definite harmful 
effects from the insertion of drains, nor 
could any mortality be definitely at- 
tributed to drainage. 

Due to the common occurrence of 
ruptured wounds and wound infections 
following operations for the perforative 
catastrophe, practically all who observed 
this point were in agreement that the 
subdiaphragmatic and subhepatic drains 
should protrude from a stab wound in 
the right flank, and not through the 
operative wound. 

Drainage of the Stomach. One of the 
most important arguments arising from 
the controversy between the advocates of 
simple closure and those favoring the addi- 
tion of gastrojejunostomy, was that the 
gastrojejunostomy provided ready drain- 
age of the stomach, and the tension on 
the suture line at the closure of the 
perforation was lessened by this drainage, 
thus insuring healing of the perforative 
sight, with little possibility of the occur- 
rence of duodenal or gastric fistulae. 

In this connection one must refer to the 
report by Bager? on the mortality results 
of perforated ulcers in the Maria Hospital 
in Stockholm. Lengthwise incision of the 
ulcer, crosswise suture, irrigation of the 
abdominal cavity, gastrostomy and primary 
closure of the abdomen without drainage 
or tamponage, gave but 11.5 per cent 
mortality in 78 cases. There were no 
deaths in 45 cases operated on under six 
hours. Soderlund® and Schmidt,’! whose 
cases were collected from the Maria Hos- 
pital, advocated the Witzel gastrostomy 
for drainage of the stomach. Williams and 
Walsh” used, in a similar way, a double 
tube technique for gastrostomy. 

On the basis of these reports, it would 
appear that there is a definite basis for the 
adequate drainage of the stomach im- 
mediately following simple closure of a 
perforated ulcer. 

With the advent of the Jutte tube, the 
immediate postoperative drainage of the 
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stomach becomes a simple procedure, 
requiring neither a gastroenterostomy nor 
gastrostomy. 

Selection and Preparation of the Patient 
for Operation. But few patients would 
appear to be in such condition as to make 
surgery an utter impossibility. Brown’? 
went so far as to conclude that the diag- 
nosis of perforation was an_ indication 
for immediate operation regardless of the 
patient’s condition. Abdominal distention, 
the presence of free fluid within the 
peritoneum, cold and livid extremities, 
a lowered body temperature, elevated 
respiratory and pulse rates, blood pressure 
below 90 mm. Hg systolic, profound 
shock and toxemia, are but the signs of 
late peritonitis, and in such a patient 
surgery might justifiably be deferred. One 
could not hope to benefit a moribund and 
pulseless patient by the administration 
of an anesthetic and further insult to his 
tissues. 

Singer? and Wickbom® have reported 
cases of free perforation of peptic ulcers, 
that have recovered spontaneously. Sur- 
gery, then, may not be the only treatment. 

In those patients in whom the term 
“hard hit” best describes their condition 
shortly following the perforative catas- 
trophe, who have a somewhat elevated 
pulse rate, tendency toward a leaky skin, 
and in whom some have been prone to 
make a diagnosis of “shock,” the pre- 
operative administration of intravenous 
medication would undoubtedly make them 
more suitable surgical subjects. The delay 
encountered in the administration of glu- 
cose in salt solution or a blood transfusion 
need not be so great as to further jeop- 
ardize their condition. 

Selection of the Anesthetic. Where the 
circulatory mechanism suffers such a se- 
vere blow as is so frequently seen following 
the perforative catastrophe, one should 
not add insult to injury by the administra- 
tion of intraspinal anesthesia, which in 
itself is known to produce vascular in- 
stability, not infrequently resulting in 


death. 
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Laboring under the delusion that spina! 
anesthesia would prove a boon in the 
reduction of postoperative pulmonary com- 
plications, which in perforated ulcer was 
second in cause of death, many proceeded 
to use spinal anesthesia wherever possible. 
Only recently, on the basis of carefull, 
collected reports, has it become known 
that the morbidity from pulmonary com- 
plications under this anesthetic was greater 
than any other single anesthetic agent. 

The use of spinal anesthesia as a routine 
anesthetic for operations upon those pa- 
tients suffering a perforated ulcer is 
open to serious question. 

There remain two agents which are 
known to give relaxation sufficient to 
perform whatever surgery is necessary, 
ethylene, and ether, the latter occasionally 
being modified by the use of nitrous oxide 
and oxygen. 

Prevention of Pulmonary Complications. 
As has already been indicated, the wise 
selection of the anesthetic agent un- 
doubtedly plays some definite part. The 
routine use of carbon dioxide inhalations 
in the production of hyperventilation has 
not proved to be of benefit in large series of 
patients so treated. There remain a few 
simple procedures which in the routine 
surgical patient have been proved to be of 
some concrete benefit. 

The patient may be placed preferably 
in the semi-Fowler position. He should be 
turned from one side to another, at fre- 
quent (two hour) intervals. Breathing 
exercises, despite the pain occasioned at 
the operative site, should be insisted upon 
and encouraged. Deep breaths, in series, 
slowly inhaled and rapidly exhaled, re- 
peated at hourly intervals, under the 
coaching of the nurse or physician, will 
undoubtedly inflate the lungs and force 
the mucus up into a position where a slight 
cough will dislodge it. The effect of these 
simple procedures has been systematically 
reviewed by Eliason and McLaughlin.” 

Prevention of Shock and Hemorrhage. 
Preoperative preparation of the patient, 
followed by a rapid, but simple operation 
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i.nder the most innocuous anesthetic, and 
«adequate postoperative intravenous (sugar- 
calt or blood transfusion) therapy may do 
much to decrease this factor. 


Postoperative Hemorrhage. In but 4 


patients of the collected series in whom 
simple closure was practiced, was post- 
operative hemorrhage charged with death. 
Obviously, the reports could have been 
more explicit on this point. 


Conclusion 


On the basis of this study, medical 
treatment would appear to offer the lowest 
immediate mortality results for those 
patients suffering acute and exsanguinating 
hemorrhage from a bleeding gastric or 
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duodenal ulcer. 

Simple closure, under ether or ethylene 
anesthesia; drainage of the peritoneal 
cavity by subdiaphragmatic, subhepatic 
and pelvic drains, protruding through 
suitable stab wounds; closure of the oper- 
ative incision with non-absorbable material 
in the fascial plane; drainage of the stom- 
ach by means of the Jutte tube; selection of 
those patients fit for surgery or made so by 
timely preoperative therapy; adequate 
pulmonary exercises; and adequate post- 
operative fluid, salt, sugar and blood 
administration, in those patients who have 
suffered an acute perforation of a gastric 
or duodenal ulcer, would appear to offer 
the lowest immediate mortality results at 
the hands of the average surgeon. 
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DUODENAL FISTULA* 


Epwarp L. KELLOGG, M.D. AND WILLIAM A. KELLOGG, M.D. 


NEW YORK CITY 


UODENAL fistulae may be internal 
or external. 


D 


Internal fistulae may communicate with 
the thorax, bile tract, stomach, colon, 
and urinary tract or with abscess cavities 
adjacent to and in the substance of the 
liver, pancreas and spine. 

Fistulae complicating perforated peptic 
ulcer and diaphragmatic hernia, and com- 
municating with the pleura and peri- 
cardium have been described. 

Those that communicate with the stom- 
ach and colon are usually due to malig- 
nancy, occasionally to ulcer. 

Communication with the urinary tract 
has been attributed to pyelitis, pyo- 


INTERNAL FISTULA 


nephrosis, and perirenal abscess, and the 
vomiting of urinary products and presence 
of digestive products in the urine have 
been recorded. 

Fistulae involving the bile tract may 


communicate with the ducts or gall 
bladder and are commonly due to gall- 
stones, occasionally to ulcer, carcinoma 
and liver abscess. 

Those involving the ducts are usually 
due to the pressure of a calculus fixed in 
the common duct, proximal to the papilla 
and may give no symptoms after the 
stone has been discharged. 

Communication with the gall bladder, 
usually due to calculi, is relatively com- 
mon. An adherent gall bladder favors the 
pressure of stones against the duodenum, 
leading to necrosis and the escape of 
caleuli into the duodenum. When a large 
gallstone is discharged by way of the 
bowels it is justifiable to assume the 
formation of a cholecystoduodenal fistula. 


The formation of a fistula may relieve 
symptoms or cause peritonitis, infection 
of the bile tract, localized abscess, obstruc- 
tive adhesions and the formation of a 
mass which simulates malignancy. 

An internal fistula that causes no 
symptoms should not be disturbed. If 
treatment is indicated surgery will be 
required and must vary with the mechanics 
of the problem. 

The appended 
illustrative: 


case reports are 


Case 1. Woman, aged thirty-three, well 
until eight days before admission to the hospi- 
tal. After her evening meal, she was disturbed 
by a feeling of heaviness in the epigastrium 
followed by paroxysmal knife-like pain ex- 
tending from the epigastrium to the right 
hypochondrium. 

Six days later she was admitted to the hospi- 
tal. There was tenderness in the upper right- 
quadrant and a mass could be palpated in the 
region of the gall bladder. There were no 
rigidity and no rebound tenderness. 

Operation revealed a contracted gall bladder 
filled with stones and adherent to the duo- 
denum with which it communicated by a 
fistulous tract. Cholecystectomy was done; the 
duodenal opening being sutured and covered 
with an omental patch. (Personal case.) 

Case u. Male, adult, colored, died of 
pulmonary tuberculosis. Autopsy: Chronic 
peritonitis with dense adhesions particularly 
in the region of the gall bladder. The cecum 
was attached to the inferior duodenal angle by 
means of an adherent appendix the tip of 
which communicated with the duodenum. A 
downward displacement of the duodenum had 
brought it into contact with a retrocecal 
appendix. (PohIlmann.) 

Case 11. Male, aged twenty-nine. Four 
years before coming under observation he was 
ill for several weeks with fever and pain in the 
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right flank. One year later he had an acute 
attack with severe right lumbar pain radiating 
to the testicle and accompanied with chills, 
fever, frequent micturition, burning pain in the 
penis and a greenish purulent material in the 


urine. 

Catheterization of the right kidney recovered 
a greenish fluid resembling bile which was 
negative to tests for urea. The left kidney was 


normal. 
At operation the duodenum was found to 


communicate with the ureter. Nephrectomy 
was done. (Davis.) 


EXTERNAL FISTULA 


External duodenal fistula, i.e., a fistula 
communicating with the surface of the 
body, may be due to operative procedures 
involving the duodenum, bile tract or 
right kidney, and pathological conditions 
affecting the duodenum, chiefly ulcer and 
injury. 

In the bile tract and kidney groups all 
the fistulae have been attributed to opera- 
tions, usually cholecystectomy in the 
former and always nephrectomy in the 
latter. 

When the fistula belongs to the gastro- 
intestinal group the most frequent causes 
are perforated ulcer and pylorectomy. 

The frequent appearance of a fistula 
after the removal of drainage tubes or 
packing justifies the assumption that 
external pressure is a factor to be consid- 
ered. Internal pressure, due to functional 
activity, may be still more important. 

The time of the development is variable, 
ranging from a few hours to several months 
and it may persist for an indeterminate 
period (twenty years in one case) or may 
last for a few days only. 

The nature of the operation preceding 
the formation of a fistula suggests the 
site of the lesion, i.e., posterior surface 
after nephrectomy, anterior surface after 
bile tract and duodenal surgery. 

Symptoms. The symptoms’ depend 
upon the character and quantity of dis- 
charge. The condition may be relatively 
benign, discharging a little mucus without 
skin irritation and healing readily, or it 
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may constitute a grave surgical complic 

tion requiring energetic treatment to pr: 

vent a fatal termination: Between the-z 
extremes are cases of varying intensity 
depending upon the size of the opening 
and the character of the discharge, so 
that occasionally a patient recovers with- 
out treatment and others die within a 
few days. 

A small fistulg discharging chiefly mucus 
may be demonstrated by administering 
methylene blue or carmine by mouth and 
noting the staining of the discharge. 
Chemical analysis of the discharge will 
determine its origin in the stomach or 
duodenum. In severe cases the discharge 
of large quantities of viscid, bile-stained 
alkaline fluid, accompanied with distress- 
ing burning pain due to the tryptic action 
of the pancreatic juice and followed by 
digestion of the skin and profound prostra- 
tion, are diagnostic. 

Acute nephritis (attributed to the ab- 
sorption of toxic products originating in 
the duodenal mucosa) regularly occurs 
in such cases leading to scanty urinary 
output of concentrated urine containing 
albumin and casts. An output of less than 
500 c.c. in twenty-four hours is an impor- 
tant danger signal according to McVicar. 

Blood changes, as in cases of high 
intestinal obstruction, consist of diminu- 
tion in plasma chlorides and increase in 
urea and in the carbon dioxide combining 
power of the blood (alkalosis). 

These changes are in part attributed 
to loss of gastric secretion for it has been 
demonstrated in experimental fistula that 
if the loss is prevented (gastroenterostomy) 
the blood changes are lacking although 
the animals die, apparently from loss of 
pancreatic secretion. 

Since there is a disturbance of gastro- 
intestinal motility there are also a loss 
of chlorides in the discharge and increased 
excretion of chlorides through the intes- 
tinal and urinary tracts. 

Fatal results are due to the toxic ne- 
phritis, alkalosis, dehydration, exhaustion 
and infection. 
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The mortality is higher than in other 
varieties of intestinal fistula (43.3 per 
cent). 


TREATMENT 


Prophylactic treatment is important. 
The scanty blood supply in the post- 
pyloric region renders this area particu- 
larly vulnerable after pyJorectomy. For 
this reason it is desirable to avoid pres- 
sure from packing and drainage tubes. 
A purse-string suture and liberal inversion 
of the stump are desirable; when this is 
not possible the stump should be sutured 
in several layers, covered with peritoneum 
and reinforced by suturing against the 
pancreas or gall bladder, or covering with 
omentum. 

If the inferior duodenal segment is 
dilated and compressed by the mesenteric 
root it may be advisable to do a duodeno- 
jejunostomy to prevent the duodenal 
contents from distending the duodenum 
and straining the line of sutures. 

When the duodenum is injured during an 
operation simple suture may suffice for 
small lacerations, or perforations, but if 
extreme it may be necessary to sup- 
plement this with gastroenterostomy and 
pyloric exclusion or duodenojejunostomy. 

When the Fistula Is Established. A 
small fistula with slight discharge and 
moderate skin irritation may be treated 
conservatively. A fistula with profuse 
discharge and irritation and digestion of 
the skin requires prompt and energetic 
measures. 

Non-operative Treatment. Measures 
must be devised to check the destructive 
action of the pancreatic secretion upon the 
skin. 

Continuous aspiration, if started early, 
may entirely prevent skin irritation. 

A rubber tube, or in suitable cases, a 
Ritter tube, may be introduced into the 
iistulous tract, packed around with gauze 
and connected with a closed receptacle 
in which the secretion is collected by 
syphonage or mild suction. 
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The Pool frame, designed for the support 
of drainage tubes, facilitates the procedure. 

The aspirated secretion may be ad- 
ministered as an enema or mixed with 
food and injected through a jejunostomy 
opening. 

Withholding food by mouth diminishes 
secretion. Skin areas that are excoriated 
will improve promptly if the diet is limited 
to the whites of two eggs every four hours. 
This may be considered a preliminary to 
other measures and should be supple- 
mented with rectal alimentation, but 
since it is an inadequate diet it must be 
considered a temporary measure. 

Irrigation of the sinus three or four 
times daily with 1/10 normal hydrochloric 
acid solution or with 1 per cent solution 
of citric acid, the application of a 5 per cent 
ointment of citric acid in lanolin to the 
surrounding skin, and injection of the 
sinus with thick beef broth and olive oil 
are rational measures that have met with 
success (Johanson, Potter). 

A small sinus may be packed with 
gauze soaked in olive oil and beef broth. 

Continuous warm baths and continuous 
irrigation of the fistula and surrounding 
skin have been successful, but the dif- 
ficulties attending these procedures have 
prevented their general adoption. 

Many local applications have been 
recommended but only a few are useful. 
In particular the patient should be pro- 
tected against alkaline dressings which 
increase the tryptic action of the pan- 
creatic juice. 

Several of the local measures recom- 
mended may be dismissed briefly. Vaseline 
gauze is unsatisfactory as the secretions 
work under it and are held in contact with 
the skin. Compound tincture of benzoin 
and rubber solutions are inadequate and 
painful if there is much skin irritation 
and must be frequently applied. Ortho- 
form ointment (10 per cent) applied to a 
raw surface may afford some relief. Oxide 
of zinc ointment is soothing,if the secre- 
tions can be kept away from the skin by 
other measures. It will not prevent the 
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digestive action of pancreatic juice upon 
the skin. Kaolin, sterilized, powdered 
and mixed with glycerine to the con- 
sistency of a thin paste is useful but causes 
discomfort when first applied. It may be 
spread over the skin surrounding the 
wound, making a close adhesive dressing 
and over this powdered kaolin may be 
dusted to absorb escaping fluid (Smith and 
Christensen). 

The best single application is pure 
copper bronzing powder 180 to 200 mesh 
dusted over the moistened skin (Cunning- 
ham). Slight rubbing fills the interstices 
of the broken and irritated skin and gives 
a burnished metallic finish which is im- 
pervious to moisture. 

It is necessary to combat dehydration, 
toxemia and alkalosis. For this purpose 
the intravenous injection of large quanti- 
ties of saline solution is advisable, or 
McVicar’s solution, consisting of 10 gm. 
sodium chloride and 100 gm. of dextrose 
to a liter of water. In McVicar’s experience 
as much as 6 liters may be used in twenty- 
four hours with benefit. 

Operative Procedures. These have 
consisted of suture, gastroenterostomy 
with and without pyloric exclusion, and 
jejunostomy. 

Suture alone may fail because of pres- 
sure within the duodenum during digestive 
activity. Suture with duodenojejunostomy 
meets the indications but I do not find that 
it has been tried. 

Gastroenterostomy alone is inadequate; 
when supplemented with pyloric exclusion 
it meets the indications but may be 
rendered hazardous by the patient’s gen- 
eral condition; as a preventive measure 
supplementing suture for laceration of 
the duodenum it has been satisfactory. 

The indications for these procedures 
are found in the course of operation when 
there is reason to fear the development of 
a fistula, and in the treatment of relatively 
benign fistulae without the prostration 
that accompanies serious cases. 

Jejunostomy is a simple and compara- 
tively easy procedure and should be 


Kellogg & Kellogg—Fistula 


APRIL, 1524 


chosen when it is necessary to opera 
on a case showing symptoms of toxem:a 
and prostration. It is a logical procedu: 
and permits utilization of the dischargec 
duodenal secretion by aspirating and 
injecting it into the jejunum. 

Early recognition and adequate trea: 
ment will greatly reduce the high mortality 
of this condition. 


SUMMARY 


Of the internal fistulae, those most 
frequently requiring consideration are com- 
munications between the duodenum and 
gall bladder. Treatment, when required, 
is surgical. 

External 
problem. 

Prophylactic treatment during opera- 
tion consists of avoiding traumatism, care- 
ful repair after pylorectomy or injury, 
avoiding pressure upon the suture lines 
by drainage tubes. 

With large lacerations, suture to be 
supplemented with gastroenterostomy and 
pyloric exclusion or duodenojejunostomy. 

For an established fistula requiring 
surgery jejunostomy is usually indicated. 

Of the non-operative measures those to 
be chiefly recommended are: 

1. Aspiration of duodenal secretion to 
protect the skin from its digestive action 
and for the preservation of essential 
elements which may be mixed with food 
and injected into the rectum or into a 
jejunostomy opening. 

2. Temporarily limiting the diet to 
egg albumen to diminish the irritating 
properties of the discharge. 

3. Combating alkalosis by the intrave- 
nous use of glucose and saline solution. 

4. Packing the sinus about the drainage 
tube with gauze soaked in beef juice and 
olive oil. 

5. Protection of the skin with copper 
bronzing powder. 


fistula is often a_ serious 
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BENIGN TUMORS OF THE CECUM 


THEIR DIFFERENTIATION AND TREATMENT, WITH REPORT OF TWO CASES* 


Joun J. McGrath, M.D., F.A.C.S. AND STANLEY Elss, M.D., F.A.C.S. 


NEW YORK CITY 


BENIGN tumor of the intestine is 

a distinctly rare finding. Yet the 

variety of neoplasms which can 
arise in this location is surprising, and in 
addition, there are other conditions which 
simulate neoplasms with diagnostically 
confusing results. 

The 2 cases here reported were of totally 
different histological character, yet their 
manifestations were similar and the pre- 
operative diagnosis much the same. More- 
over, the operative measures selected were 
necessarily almost identical, and lastly, 
and most important, the results proved 
equally good. 

The first case was one of multiple 
lipoma of the cecum, preoperatively diag- 
nosed as carcinoma of the sigmoid or 
transverse colon with probable metastases. 
The second would have been considered a 
possible carcinoma, had not the youth of 
the patient argued strongly against it. In 
the absence of positive evidence of tuber- 
culous infection, the real condition of 
hyperplastic tuberculosis of the large intes- 
tine did not at first suggest itself. 

Comfort! says that “a diagnosis of 
lipoma of the gastrointestinal tract has 
been made before operation only in excep- 
tional instances.”” Rankin and Mayo, in 
discussing carcinoma of the small intestine, 
note that localized tuberculosis of the 
ileum can hardly be differentiated from 
carcinoma except by operation. 

A search of recent literature seems to 
indicate that these benign lesions of the 
bowel are very apt to bring about diag- 
nostic difficulties. This situation can only 
be improved by accumulation of a large 
volume of clinical data. It is in the hope 


of making a worthwhile contribution to 
such material that the present paper is 
offered. 


LIPOMA OF THE INTESTINE 


Fatty tumors of the intestine may be 
either submucous or subserous; occasion- 
ally both varieties will appear in the same 
subject. The submucous variety is, how- 
ever, much more frequently reported than 
any other. Comfort found 181 cases in the 
literature, to which he added 28 taken 
from the records of the Mayo Clinic. The 
majority of these growths were discovered 
at autopsy, having produced no recog- 
nizable symptoms during life. In a com- 
paratively few instances they were revealed 
at operation for an obstruction in the 
intestinal tract, the exact nature of which 
could not be preoperatively ascertained. 
It is generally impossible, though a neo- 
plastic growth can be unquestionably made 
out, to hazard a guess as to its structure 
or nature. 

When the abdomen is opened, it is usu- 
ally because symptoms suggesting intus- 
susception have been manifested. Crile and 
McClintock,’ in a recent report on fibroma 
of the colon, cite Clifton and Landry as 
having noted that intussusception was 
found at operation in 3 out of every 4 cases, 
which, in the opinion of the Cleveland 
Clinic authors “represents fairly accu- 
rately the usual diagnostic reason for 
opening the abdomen in cases where 
benign tumors are really the basic cause 
of trouble.” 

They add significantly: 


The history of recurrent attacks of localized 
colic or pain with nausea and vomiting, should 


* From the Department of Surgery, New York Polyclinic Medical School and Hospital. 
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suggest the possibility of benign intestinal 
tumors. It is to be remembered that in adults 
the most frequent cause for intussusception is 
the presence of a tumor, and, further, that it is 
not the rule for malignant growths to cause 
this condition. 


It has been remarked by Erdmann‘ that 
although “‘we recognize the frequent asso- 
ciation of intestinal polyps with intus- 
susception, intestinal obstruction, and a 
variety of vague abdominal symptoms 

. until the presence of these intestinal 
polyps is signalized by some acute abdomi- 
nal calamity, they are regarded as of 
little clinical or pathological importance.” 
Stewart‘ differentiates between lipomata 
and polypi, but as in the same paragraph 
he refers to “‘adenomatous polypi,” we may 
perhaps assume that he is merely drawing 
a distinction between adenoma and lipoma. 
He has found non-malignant adenomata 
to be the most common benign lesions of 
the intestinal tract, with lipomata next in 
frequency. Dewis, whom Erdmann and 


Morris quote, collected 219 cases of benign 


tumors of the gastrointestinal tract from 
the literature up to 1906, and found that 
127 were adenomata and 44 lipomata, 
57.9 and 20 per cent respectively. Erdmann 
and Morris further state that analysis 
of the series of Dewis shows that while 
polypi in general present themselves as 
solitary, or a few scattered tumors, ade- 
nomatous polypi are frequently multiple 
and widely disseminated. “There were but 
two cases of multiple dissemination re- 
corded in the entire group of non-ade- 
nomatous tumors—one among the lipomata 
and one among the fibromata.” 

When lipomata occur as a disseminated 
polyposis, they present the same form as 
the solitary specimens, that is, rounded or 
ovoid, with pedicle attachment to the wall 
of the intestine. As a rule they have their 
origin in the submucous layer and the 
direction of their growth is inward, toward 
the lumen of the gut. 

Sex Incidence: The statistics given by 
recent writers vary greatly in regard to sex 
incidence and site of predilection. Crile* 
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says, “Benign tumors are more frequent 
in the large bowel and occur more com- 
monly in women.” Erdmann found that the 
patient presenting the adolescent or con- 
genital disseminated type of intestinal 
polyposis was “‘usually a male.” In Crile’s 
group of 45 fibromata of the colon, there 
were 25 females and 20 males, while in the 
series at the Mayo Clinic studied by 
Comfort! the cases were about evenly 
divided between the sexes, there being 81 
in males and 72 in females among 143 cases 
in which the sex was mentioned. 

As to location, it is very generally agreed 
that the large intestine is a far more fre- 
quent site for both multiple polyposis 
and single benign growths. Most writers 
seem to think that the trauma incident to 
the passage of hard fecal masses is account- 
able for the higher incidence in the colon, 
especially the sigmoid and transverse 
colon. Next in order is the cecum, where 
the lesions were found in our patient. As 
Erdmann says, “‘the sequence of irritation, 
inflammation, reaction, mucous membrane 
hyperplasia and polyp formation is readily 
acceptable.” 

The table which Comfort compiled from 
the records of the Mayo Clinic in regard © 
to the site of lipomata offers an interesting 
confirmation of the findings already cited. 
Lipomata were about 50 per cent more 
frequent in the large intestine than in the 
small, and moreover, those in the large 
intestine were almost twice as likely to 
produce symptoms as those in the small 
intestine. A natural corollary to this 
would be that the ones discovered at 
autopsy which had never produced symp- 
toms during life were more likely to be in 
the small intestine than in the large. And 
this proved to be true in the cases Comfort 
gathered from the literature. But in the 
Mayo Clinic series those found at necropsy 


. were equally divided between the small and 
large intestine. Lipomata in the small intestine 
are most common in the ileum, and least com- 
mon in the jejunum; in the large intestine, 
they are most common in the cecum and as- 
cending colon, and next most common in the 
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sigmoid. . . . It seems that lipomata tend to 
occur more commonly in those segments of 
the gastrointestinal tract composed of the 
stomach and duodenum, and of the lower part 
of the ileum, cecum and ascending colon. 


This author remarks that his experience is 
diametrically opposed to that of Stetten, 
who found that lipomata were about 
evenly divided between the small and 
large bowel, or of Nothnagel, who claimed 
that their favorite site was the rectum or 
lower part of the ileum, and coincides still 
less with that of Virchow, whose excep- 
tionally extensive pathological experience 
led him to declare that lipomata are more 
common in the stomach and upper parts 
of the small intestine. 

Pathology: Fat cells are normally found 
beneath the mucosa of the gastrointestinal 
tract, but in very small numbers. When 
abnormal conditions produce them in large 
amount, they will sometimes be apparent 
to the unaided eye, giving a yellowish cast 
to the mucous membrane, often constitut- 
ing a fatty infiltration without actual 
lipoma formation. Those tumors which are 
so small as to be visible only under the 
microscope are merely embedded in the 
connective tissue lying beneath the mucosa. 
But as the growths increase in size, the 
fatty structures are more sharply demar- 
cated from this connective tissue and 
gradually assume definite capsules formed 
from the submucosal connective tissue. 
Even small lipomata will be divided by 
thin but perfectly definite septa into a 
series of lobules, and the very large fatty 
tumors even take on definite fibrous char- 
acteristics which bring them close to the 
classification of fibromata. If the tumors 
grow very large, the muscular layer will 
be found much thinner and the yellow 
color decidedly more pronounced, a differ- 
ential point of value to the operating 
surgeon. 

As lipomata increase in size, they bring 
about marked pathological and physio- 
logical alterations in the intestine. The 
pressure induced pushes out the wall of the 
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gut, so that its serosa comes in contact with 
that at the base of the tumor. These two 
layers of serosa will soon become joi: ed 
together, and will push in between the 
layers of muscle which the increased s°ze 
of the invading neoplasm has included in 
the tumor mass. 

Continued peristaltic action, which be- 
comes more and more irregular and power- 
ful as the obstruction grows larger, and 
interferes with the normal action of the 
intestinal muscles, is likely to bring about 
intussusception, as in the case here re- 
ported. In the Mayo Clinic series the 
bowel was “‘telescoped” in 26 out of the 
29 cases of lipoma of the small intestine, 
and in 33 among the 62 cases where 
the neoplastic growth was in the large 
intestine. 

In general, when an abdominal tumor 
can be palpated at the first examination, 
intussusception has probably taken place. 
In George Webb’s® case, where the growth 
was entirely within the cecum, in a location 
similar to that in our case, the cecum was 
glued to the parietal peritoneum and the 
mass firmly attached to its posterior 
aspect, though the anterior wall could 
be freely moved over the surface of the 
tumor. The ileocecal region was slightly 
invaginated into the ascending colon. As 
this patient was but thirty-four years old, 
the existence of marked tenderness over 
McBurney’s point and other abdominal 
manifestations led to a preoperative diag- 
nosis of appendicitis. 

This emphasizes the limitations to the 
arrival at a definite diagnosis of intestinal! 
lipoma which Comfort has laid down. Only 
when the tumor is far enough down to be 
seen through the proctoscope, or after it 
has prolapsed externally and presents a 
typical appearance (by no means invariably 
the case), or when biopsy can be made 
from a rectal lipoma or from a lipoma 
attached to the apex of an area of intus- 
susception which prolapses into the rectum, 
is there liklihood of a correct preoperative 
diagnosis. 
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CASE REPORT 


\irs. M. P., a tiny, emaciated Italian woman, 

ged sixty-four years, when examined on Janu- 

- 24, 1932, gave a history of severe abdomi- 

' pain and obstinate constipation of one 
week’s duration. The constipation was of long- 
standing, but had become much worse recently. 
There had been swelling of the abdomen, 
ribbon-like stools, anorexia and much eructa- 
tion of gas, but no vomiting. There was no 
history of blood or mucus in the stool, or of 
diarrhea. 

Inspection showed symmetrical swelling of 
the lower abdomen, and on palpation a mass 
about the size of a grapefruit could be made 
out at the midline. This mass was hard and 
tender, but did not appear to have any definite 
attachment. Consideration of the woman’s 
age and the location of the mass gave an im- 
pression of carcinoma of the transverse colon, 
or possibly of the sigmoid, with metastases. 

Operation the following day was carried out 
through an incision through the rectus muscle, 
to the right of the midline. When the tumor 
mass was brought through the incision, it was 
found to consist of the transverse colon, into 
which had telescoped the ascending colon, 
the cecum with its appendix, and about 4 inches 
of the ileum. Reduction presented no especial 
difficulty. When the cecum had been freed, a 
semisolid mass about 2 inches in diameter was 
felt within it, which was assumed to be a 
carcinoma. 

The ascending colon, the cecum, and 4 or 
5 inches of the ileum were resected, the mesen- 
tery tied off, and the severed portions of the 
bowel removed. The ends of both transverse 
colon and ileum were closed with two layers of 
sutures, and a lateral anastomosis made be- 
tween transverse colon and ileum, with an 
opening about 3 inches in length. After a 
cigarette drain had been placed just beneath 
the liver in the deepest part of the abdominal 
cavity, the incision was closed about it layer 
by layer, using plain catgut for the peritoneum, 
chromic catgut for the aponeurosis, and in- 
terrupted sutures for the skin. 

Pathologist’s Report: The specimen con- 
sisted of a portion of the cecum some 14 cm. 
in length, together with about 7 cm. of the 
ileum. The cecal content was stained with 
bile. Adjacent to the ileocecal valve there was 

large tumor about 3 by 4 cm. in extent, 
|-mg between mucosa and muscularis. Its 
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shape was roughly spherical, and the surface 
showed no evidence of ulceration. On posterior 
section through the muscle wall, this tumor was 
found to be encapsulated and composed en- 
tirely of fatty tissue. A similar, smaller tumor 
was found about 4 cm. farther down the lumen 
of the cecum. Microscopically, the appendix 
showed obliteration of the lumen and marked 
fatty infiltration, with a definite, low-grade 
inflammation. The entire tumor consisted of 
lipomatous tissue. 

Diagnosis: Lipoma of cecum; low-grade 
chronic appendicitis. 

The postoperative course was somewhat 
slow, but uneventful, and the patient was dis- 
missed on the thirtieth day. When seen last, 
more than a year and a half after removal of 
the tumor, the woman was in excellent health 
and had gained 16 pounds in weight. 


HYPERPLASTIC TUBERCULOSIS OF THE LARGE 
BOWEL 


The type of intestinal tuberculosis which 
is likely to cause confusion with intestinal 
neoplasia i is the hyperplastic, or, as some 
writers have termed it, intestinal tuber- 
culoma. There seems to be a general 
impression that this is an excessively rare 
form of tuberculosis, as it does not appear — 
as a complication secondary to a focus in 
the lungs, but is likely to be found in 
subjects in whom no manifestations of 
tuberculous infection have previously 
appeared. 

Although the small intestine is very 
seldom affected with tuberculosis (only 
g cases having been reported in the litera- 
ture), a study of available clinical reports 
shows that the large intestine not infre- 
quently becomes infected by tubercle 
bacilli independently of the occurrence of 
the disease elsewhere in the same subject. 

In the last decade of the nineteenth 
century, several European surgeons, Bill- 
roth and Hartmann among them, described 
tumor formations occurring in the large 
bowel which produced symptoms and gave 
a clinical picture identical with that of 
carcinoma but on pathological examination 
proved to be tuberculous in origin. In 1906, 
Hartmann made a report on 219 operated 
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cases. In nearly all the reports the cecum 
is overwhelmingly the favored location. 
Of 100 cases listed by Mummery in his 
textbook, 87 were either entirely within the 
cecum or in cecum and ascending colon. 
Etiology: As in cases of carcinoma simi- 
larly located, the causal factors favoring 
the establishment of a tuberculous lesion 
in this particular part of the body are 
obscure. Possibly the theory of continued 
trauma from hard fecal masses, which has 
been advanced in the instance of new- 
growths of the large bowel, may be appli- 
cable to invasion by tubercle bacilli. 
Linthicum® thinks that the most plausible 
explanation of large gut involvement in the 
hyperplastic type of tuberculosis is the 
ingestion of a weak or attenuated organism 
which lodges in a spot favorable for its 
propagation during its passage through 
the lower bowel. Individuals who are 


resistant to inhaled tubercle bacilli might 
succumb to those entering the digestive 
tract. Thus a primary tuberculous focus 
might be established in the large intestine, 


“in which the usual warfare goes on 
between . . . the tubercle bacillus and the 
individual, with the result that an inflam- 
matory reaction is set up, with the pro- 
duction of fibrous tissue, which is the 
normal . . . tuberculous healing.” 

Diagnosis: Some of the difficulties in 
diagnosis have already been pointed out. 
Many of the symptoms are common to 
a variety of diseases, so that none can be 
considered pathognomonic. Progressive loss 
of strength and weight extending over a 
considerable period, if occurring in a young 
subject, suggests tuberculosis rather than 
malignancy; yet there are enough records 
of abdominal carcinoma occurring in young 
persons to cause doubt. 

If the lesion attains considerable size, it 
will produce symptoms characteristic of 
partial occlusion of the bowel lumen, chief 
among which are swelling of the abdomen 
and increase in intestinal peristalsis, with 
severe paroxysmal pain. In some cases these 
attacks may simulate renal colic, and the 
confusion with appendicitis is so frequent 
that in nearly all the reported cases appen- 
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dectomy had been previously performed. 

Linthicum suggests that differentiation 
from appendicitis may be accomplished by 
noting that there is no characteristic pain- 
ful spot, nor general distention of th: 
abdomen, nor the rise of temperature 
regularly attending acute inflammation o! 
the appendix. The tumor, moreover, is not 
fixed, but is always more or less mobile, 
steadily increasing in size, often multiple, 
and apt to assume a cylindrical form. 

If the possibility of tuberculous infection 
should be suggested, appropriate tests 
would soon offer a substantial basis for 
diagnosis, but the rarity of the lesion makes 
its detection before operative intervention 
practically impossible. 


CASE REPORT 


Mrs. B. K., a young married woman of 
twenty-three, was first admitted December 109, 
1932. At that time she complained of abdomi- 
nal pain, which she believed had begun after 
she had been in swimming some three months 
before. Pain had been almost continuous for 
the intervening three months, with occasional 
vomiting and almost complete loss of appetite. 
However, the bowels were said to have moved 
regularly. 

There had been an appendectomy two years 
before, and the pain was partially referred to 
the site of this operation. About three weeks 
before, the old scar had opened and discharged 
about a cupful of pus. At the time of entrance 
the fistula had closed. Investigation of this 
operative record showed that the original 
appendectomy incision had remained open for 
five months, so that a secondary intervention 
was required to close it. The lungs were clear, 
but the patient complained of chronic cough 
with morning expectoration. There was no 
other suggestion of tuberculosis in either the 
past or present history. 

Examination of the abdomen showed the 
scar of the appendectomy with evidence of 
extensive drainage. In the right lower quadrant 
a mass as large as a grapefruit could be mace 
out. This was somewhat tender on pressure, 
but the abdominal wall was not rigid. The 
abdomen was opened on December 2, 193?, 
and the mass found to be densely adherent to 
the surface of the peritoneum. When expose¢ 
by both blunt and sharp dissection, it prove: 
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to be a greatly thickened portion of the cecum, 
the mesentery especially being very hyper- 
plastic. The underlying portion of the mass 
appeared to be diseased lymph nodes. A search 
was made for the appendix under the hypothe- 
sis that it might not have been removed entire 
at the preceding intervention, or that an 
abscess might have formed at the site of its 
removal. Nothing of the sort was found; 
neither was there any evidence of a local 
abscess collection in the posterior aspect of 
the cecum, after it had been mobilized. The 
abdomen was closed in layers about a cigarette 
drain, using continuous plain catgut sutures 
for the peritoneum, continuous chromic catgut 
for the aponeurosis, with interrupted fine silk 
sutures for the skin. 

While the appearance of the mass in the 
cecum might easily have been taken for that 
of malignancy, the fact that the patient was 
but twenty-four years of age argued strongly 
in favor of its being the product of a chronic 
inflammatory process, involving connective 
tissue and glandular structure in the retrocecal 
region as well as the lymph nodes along the 
course of the iliac vessels. For this reason it was 
deemed advisable to confine the intervention 
merely to drainage of the affected area. 

On July 18, 1933, seven months after this 
operation, the patient re-entered, complaining 
that there was a fistula at the site of incision 
from which very profuse drainage had con- 
tinued. She had also experienced some pain in 
the old wound. The abdomen was reopened by 
an incision running from above the umbilicus 
downward toward the symphysis pubis, which 
revealed a mass some 4 by 6 inches in diameter, 
presenting in the iliac fossa. This mass was 
firmly adherent to the wall of the pelvis and 
adjacent parts. Apparently it also involved the 
walls of the cecum and ascending colon, as well 
as the adjacent mesenteric glands. After being 
freed all around and brought up into the in- 
cision, it was recognized as the head of the 
cecum and ascending colon. 

By section across the ileum near the ileocecal 
junction and at the hepatic flexure, the mass 
was removed and a lateral anastomosis made 
between the ileum and the transverse colon, 
using the suture method without clamps which 
the senior author’ has described in his textbook. 
The incision was closed layer by layer, using 
the same method of closure as in the previous 
Operation, with the cigarette drain emerging 
from the lower angle of the wound. 
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Pathological Report: The specimen consisted 
of a section of intestine so matted together as 
to be no more than 20 cm. in length. If straight- 
ened out, it would have been about 35 cm. in 
length. There was a separate small specimen of 
skin and sinus tract. About 14 cm. of the 
length was made up of ileum, the remainder 
cecum. At the ileocecal junction there was an 
indurated, angular, bulky tumor-like mass 
involving the wall. About 6 cm. beyond the 
junction there was a soft, somewhat ulcerated 
area. In one portion of the tissue there was a 
small diverticulum, and at another point what 
appeared to be the stump of the appendix. 
Above the previously mentioned area, another 
small point of ulceration appeared. The lymph 
glands in the fatty tissue were much enlarged. 

Microscopically, there was evidence of a 
chronic inflammatory process with considerable 
fibrosis. In some areas an occasional multi- 
nucleated giant-cell could be made out. Nothing 
about the slide could be pointed out as typical 
of tuberculosis, but there was a possibility of 
tuberculosis in the background. It appeared 
more likely, however, that it was essentially an 
inflammatory condition arising around the 
diverticulum and the stump of the appendix. 
The lymph glands were large and showed a 
well marked simple lymphadenitis. There was 
no evidence of malignancy. 
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THE REDUNDANT CECUM 


ITS SYMPTOM-COMPLEX AND TREATMENT* 


H. VERN SHARP, M.D. 


AKRON, OHIO 


EDUNDANT cecum is not a new 
subject. In 1894, Riedel recognized 
this pathological entity and theor- 

ized as to its etiology. Our review and 
study further establishes it as a definite 
clinical entity with etiology, symptom- 
complex and treatment. 


DEFINITION 


In the course of abdominal operations, 
especially of appendicular involvement, 
or diseased pelvic organs in women, we 
frequently encounter a greatly dilated 


and elongated cecum. This is a patho- 
logical condition. Whether it is the cause 


or the effect of the surrounding pathology, 
or what its effect may be towards pro- 
ducing or aggravating the symptoms for 
which we attempt operative relief, cannot 
be so dogmatically stated. 


CAUSE 


The cause of redundant cecum has been 
discussed in medical literature many times 
by men of ability and trained powers of 
observation. After careful perusal of many 
of these discussions, and from our own 
observations, we are convinced of a 
multiplicity of causes. 

In the tall, thin individual with asso- 
ciated visceroptosis, it is the result of 
partial obstruction at the hepatic flexure 
due to drag of the transverse colon and 
omentum, a purely mechanical cause for 
redundancy of the cecum. 

Corner and Sargent® described “‘typhlec- 
tasis” as due to some degree of volvulus 
of the cecum. They explain the condition 
as due to some axial rotation of the cecum 


which imperfectly occludes the lumen of 
the ascending colon and ileum: the ac- 
quired dilated condition of the cecum 
(typhlectasis) being the resultant condi- 
tion of the volvulus and the subacute 
condition of the appendix being only 
an incident consequent upon the cecal 
condition. 

Virchow® believed that the stagnation 
of the feces in the cecum due to anomalous 
positions of the intestines (kinking, axial 
rotation and partial obliteration of the 
intestine) caused a low-grade inflammation 
of the cecum with resultant anomalous 
bands and adhesions. 

Virchow in 1857 quoted Engel on his 
observation of abnormal mobility of the 
cecum in 10 per cent of 100 necropsies. 
Wandel® obtained this same percentage 
from 640 necropsies, with particular at- 
tention to the position of the cecum and 
the presence of abnormal mobility, espe- 
cially with reference to kinking, torsion 
or marked displacement. Twenty-eight 
of this 10 per cent or 66 pathological cases 
were in children. Thus many of the me- 
chanical derangements which potentially 
cause a redundant cecum are congenital 
developmental errors. Many anomalous 
positions are explained on an embryologic 
basis during the time of rotation and 
descent of the proximal colon in the 
third to the sixth month of fetal life. 

Adventitious bands and membranes are 
often the local manifestation of the in- 
creased bacterial activity in the presence 
of putrefying intestinal contents in an 
overloaded and distended cecum. These 
same bands and membranes may cause 
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| further obstructive symptoms distal 

the cecum and thus bring about more 

undancy, I.e., a vicious circle. 

ane'® believed that membranes and 
aads about the colon and ileum were due 

an evolutionary response to the erect 

sition of the body. 

Haynes* held the opinion that all 

ades of adhesions, bands and membranes 

varying thickness and surface area, 

‘e due to inflammatory reaction within 

surrounding the intestines but un- 
less they constrict the bowel, they are 
symptomless. 

Munroe® believed that a cecum fixed 
by binding down of the terminal ileum 
or a pericolic membrane, or one that is 
abnormally mobile, may empty itself with 
difficulty and imperfectly. Faulty diet 
may modify the bacterial flora of its 
contents. Putrefactive processes lead to 


distention and catarrhal changes in the 
mucosa. Pathogenic microorganisms pene- 
trate the intestinal wall and lead to a 
pericolitis and a thickening membrane 


or more adhesions. The final outcome of 
these factors is atonic distention of the 
cecum with paresis of the cecacolic sphinc- 
teric tract and disarrangement of the syn- 
chronous action which normally exists 
between this and the ileocecal valve. 
So as a result of the stasis the appendix 
may become inflamed and a simple ap- 
pendectomy will not give relief from 
symptoms. Disease of the appendix has 
slipped into the picture very insidiously 
and may be only a minor part of the 
pathological condition present. 
Disturbance in the physiology of the 
proximal colon may cause redundant ce- 
cum.' The small bowel contents are moved 
by short frequent peristaltic rushes, with 
definite rhythm, according to Cannon.*! 
Peristalsis of the colon occurs three to 
four times daily and is designated as mass 
peristalsis. Rhythmicity seems as essential 
an element in the physiological movement 
o! intestinal musculature as in the heart. 
A.verez proved that not only contractility, 
but rhythmic contractility, is inherent 
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in the smooth muscle of the intestines and 
believed normal peristalsis to be inde- 
pendent of the vagus and sympathetic 
nervous system. Keith” assumed the 
presence at various points in the intestinal 
wall of pacemakers, analogous in function 
to the cardiac s-A node. One of these he 
places at or near the ileocecal juncture. 
Thus any lesion of the cecal region may 
interfere with the pace-maker or inherent 
rhythmic contractility of the smooth mus- 
cle of the large bowel. Disturbance in 
rate or rhythm at this point might easily 
provoke any type of irregularity in phys- 
iological emptying of the bowel. Therefore, 
where the appendix is already diseased 
or where there is a chronic inflammatory 
process in the pelvic organs, resulting 
atony of the cecum frequently occurs, 
which is probably due to a disturbance 
in normal physiology of the part. 

Primitively the cecum is a symmetrical 
cone at the beginning of the large bowel. 
Three longitudinal muscle bands, termed 
tenia coli, join at the base of the appen- 
dix.'' Sacculations are present between 
the tenia coli. The sacculation between 
the anterior and posterior lateral bands 
grows, forming the adult cecum of 
symmetrical appearance. The morphologi- 
cal apex, the origin of the appendix, 
is displaced upward and to the left. The 
sacculation in question, forming a sort of 
pouch at the fundus of the cecum, tends 
to Increase in size as life advances, and 
in many patients, especially those whose 
symptoms we are considering, there is also 
the tendency for the cecum to prolapse 
into the pelvis. Distention and mobility 
may be a cause for redundant cecum in 
these cases. 

We have recorded here congenital, 
anatomical, physiological and mechanical 
causes for redundant cecum, and from our 
own experience, any one or all of them may 
be present in a given case. 


DIAGNOSIS 


From the literature we are led to believe 
that a diagnosis of this pathological 
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condition is left to happenstance during 
the process of any intra-abdominal ex- 
ploration. We feel, as with many another 
surgical diagnosis, if we keep in mind the 
symptom-complex, the condition may be 
diagnosed preoperatively in a high per- 
centage of cases. In our series of 63 cases 
of proved redundancy of the cecum 12 
were diagnosed preoperatively, and all 
of these since attention was stimulated by 
a cursory study of the condition three 
years ago. This is 26 per cent of all our 
proved cases since that time. 

The following symptom-complex has 
been arrived at after a careful statistical 
study of 63 cases of proved redundant 
cecum. All but one of these cases were 
operated upon by one surgeon (C.R.S.) 
under similar conditions. Statistics are a 
good expression of medical experience 
under such circumstances. 

Redundant cecum is a chronic disease 
usually characterized by loss of appetite, 
constipation, nausea, gas (often described 
as a swelling or gurgling over the right 
lower abdomen and may be relieved by 
massage over the cecal area or by change of 
position), pain and soreness for long 
periods of time and of varying intensity in 
the right lower portion of the abdomen. 
From this description it is easily under- 
stood why the picture is so often confused 
with that of chronic appendicitis. If 
this symptom-complex and the cautions as 
prescribed by Gibson” in the diagnosis of 
chronic appendicitis be kept in mind more 
diagnoses of redundant cecum will be 
made preoperatively. 

Statistical analysis of case study from 
which symptom-complex is derived: 


TABLE | 
Number of cases....... 63 


72 
Youngest 12 
Average Age 
30.5 years 
32.5 years 


53 (84 per cent) 
10 (16 per cent) 
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TABLE II 
PAIN SYMPTOMS 


| 

| No.| Per 
Type and Kind of 


Dura 


tion 


Cent of | 
Whole | 


Intermittent soreness R.L.Q.*| 
Constant soreness in R.L.Q. | 
Recurring pain in R.L.Q.. 
Constant pain in R.L.Q 
Recurring pain in epigas- | 


2.9 years 
2.1 years 
73 |3-9 years 
1.5 years 


13 weeks 


I year 
Hunger pain R.L.Q years 
Recurring pain in_ lower | 


| 2.8 years 


* Right Lower Quadrant. 


The only constant finding in an analysis 
of pain is its chronicity and its location 
over a broad area in the right lower 
abdomen. 


TABLE III 
GASTRO-INTESTINAL SYMPTOMS 


| 
No. of 


Cases 


| Percentage 


of Whole 


Vomiting | 
Belching 
Bloating 


Relief by massage 

Relief by movement 

Awakened from sleep 

Sour stomach 

Poor appetite 

Loss of weight 

Distress in right lower abdo- | 
men after meals. . 


These statistics compare favorably with 
those of Kantor!? who made a clinical 
study of 258 cases of redundant colon 
diagnosed by roentgenological evidence 
alone. 


Av. 
5 8 
12 19 
21 33 
Constant pain in_ epigas- 
38 
3 
50 790 
5 8 
6 9.5 
Gurgling in right lower abdo- 
Swelling in right lower abdo- 
6 9.5 
2 3 
7 11 
24 38 
3 4-7 
16 25.4 
4 6 
Age 
Sex 
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From these series of cases we may con- 
clude that nausea, gas in some form, con- 
stipation and anorexia are fairly constant 
findings. We believe that a far higher 
percentage of affirmative answers to the 
question of “gurgling and swelling” in 
the right lower abdomen relieved by mas- 
sage or motion could be elicited in these 
cases if the questions were asked. The 
information was volunteered in most of 
these cases but will be asked our patients 
of the future. A few other volunteered 
statements that have guided our diagnosis 
in the past two years are: “pain like a 
heavy ball in right side for past two years”’; 
“aching pain in right side for one month”; 
“hurts when stoops and straightens up, 
for six months”; “pulling pain in right 
side past eight months”; “bearing down in 
the right side for two years”’; “like a tooth- 
ache right side one month”; “swelling in 
the right side that disappears upon 

motion.” 

In the physical examination a tympan- 


itic area may often be percussed over a. 


palpable swelling or gurgling of bor- 
borygmus upon deep palpation in the right 
lower abdomen. Tenderness in the right 
lower abdomen, usually over a wide area, 
was present in 62 of these patients. I do 
not know how many of them had a con- 
comitant intercostal neuralgia of the ab- 
dominal wall, but it has been elicited in a 
fairly high percentage of them since we 
have been looking for the condition. 
Roentgen-ray Diagnosis: The condition 
must be kept in mind or the diagnosis 
will not be made. This fact is demonstrated 
in our own experience where 13 cases of 
our series had had gastrointestinal x-ray 
studies made by four different competent 
roentgenologists and at no time was a 
diagnosis of redundant cecum made. Such 
reports as “barium in the cecum eighty- 
eight hours”; “cecum distended with gas 
at seventy-two hours”; “forty-eight hour 
retention in the cecum”; “tender cecum”’; 
and “cecum negative despite retention,” 
must have some significance, especially in 
view of the operative findings. This has 
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been the experience of Palmer? in a smaller 
series of cases. 

Bassler and Lutz'* described the method 
used at the Mayo Clinic in the roentgen- 
ological diagnosis of “caput puddling.” 
This is elicited by observing the caput coli 
thirty hours after the first dose of barium 
is given and twenty-four hours after the 
second dose. It shows a residue of barium 
in the cecum with practically an empty 
colon. Such a procedure might be included 
in the routine gastrointestinal x-ray study. 


TREATMENT 


The conservative treatment offers relief 
but is not usually a cure. Diet, as the most 
important single factor in the medical 
management, should be of low residue and 
high caloric value. Exercise to strengthen 
the abdominal muscles and to correct 
faulty posture should be encouraged. 
Attention to constipation by the use of 
mild laxatives and daily enemata may be 
recommended if necessary. Supporting 
belts are advocated for the enteroptotic 
patients. 

The operative procedure of choice should 
be performed through a good sized incision | 
to permit thorough exploration. The ap- 
pendix should be removed and bands or 
adhesions freed and ligated. Plication of 
the redundant cecum is then done by 
scarifying the peritoneum between two 
adjacent bands with a knife or iodine 
sponge and approximating them with a 
continuous permanent suture from the 
base of the appendix to well up on the 
ascending colon. This procedure turns in 
about one-third of the redundant cecum, 
shortening and narrowing the lumen of the 
caput coli and tightening the ileocecal 
valve orifice. Each stitch must begin and 
end in an adjacent tenia, never crossing a 
tenia, thus assuring that no more than one 
third of the diameter will be obliterated 
and that future strangulation from this 
source is impossible.'* Following operation 
a careful medical regime of low residue and 
high caloric diet, regulated exercises and 
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attention to daily evacuation of the bowels 
must be followed to obtain the best results. 

If this procedure does not suffice, as in 
the extreme cases, resection of the cecum 
with ileosigmoidostomy is indicated.'4 Gra- 
ham" describes the clinical results as good 
and completely justifies the formidable 
procedure necessary for its attainment. 

One of our patients (H. T.) had had four 
previous operations for release of intra- 
abdominal adhesions and partial intestinal 
obstruction. The last of these operations 
included a plication for redundant cecum. 
The obstructive symptoms persisted and 
two years later an ileosigmoidostomy was 
done. The immediate results were good, 
she gained weight and had a good appetite 
but the bowels moved with difficulty. This 
lasted for three months when a recurrence 
of previous symptoms with considerable 
loss of weight occurred. X-ray examination 
two years later showed the ileosigmoidos- 
tomy not functioning. A colectomy was 
performed from the terminal ileum to the 
ileosigmoidostomy anastomosis. At this 
time it was noted that the cecum was again 
redundant and many intra-abdominal ad- 
hesions still present. This case shows the 
importance of relieving the mechanical 
etiological factor, if present, or a recurrence 
of the redundant cecum will follow. 


PROGNOSIS 


The medical treatment is not very en- 
couraging, although a considerable degree 
of relief may be anticipated. The explana- 
tion of this fact is easily understood after 
a study of the postoperative findings in our 
own series as shown in Table tv. 


TABLE Iv 
OPERATIVE FINDINGS IN 63 CASES 


Percentage 


of Whole 


| No. of 


Cases 


Appendix previously removed 9 14 
Adhesions from terminal ileum | 

e's 12 
Adhesions about appendix... . 17 
Appendix free 23 
Visceroptosis 12 
Redundant cecum | 63 
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From these findings it is evident tha: a 
fairly large percentage of redundant ceca 
are due to a mechanical interference about 
the cecum. Medical management could 
only hope to relieve these cases. It is of 
equal importance to follow up the surgical 
correction of the condition with a regulated 
low-residue diet, graded exercises and 
supporting belts where indicated, to assure 
the best result. Such a regime gives a cure 
in a high percentage of cases. 


RESULT 


In the follow-up study of these cases, 
51 have been traced, ranging from one 
month to eight years after operation with 
an average of one year and seven months. 
Forty-two patients (83 per cent) report 
good health and relief from preoperative 
symptoms. Of the 9 cases (17 per cent) 
that continued to have trouble the primary 
operation was for a pelvic condition in 
8 cases and a chronic appendicitis in one, 
with plication of the cecum as incidental. 
The symptoms that persisted in the 17 per 
cent were: belching 4, bloating 4, nausea 2, 
vomiting I, pain and soreness in the right 
lower abdomen 6, and swelling in the right 
lower abdomen. A study of the pathological 
tissue removed at operation in our series 
of cases (Table v) will explain why symp- 
toms persisted in some cases following 
operation. 


TABLE V 
PATHOLOGICAL EXAMINATION 


| 
| No.of | Percentage 
Cases | of Whole 


Chronic appendicitis.......... 21 
Obliterated appendix......... 10 
Acute appendicitis........... .| I 
Sub-acute appendicitis. ...... 6 
Normal appendix............. 13 
Chronic cholecystitis.......... 
Fibromyomata of uterus... ... 

Cystic ovaries 
Ectopic pregnancy 

Placental tissue 


This table shows the concomitant pa- 
thology in our series of cases and brings *0 


16 
9.5 
20 
— 14 
- — — 9.45 
16 
II 
1.45 
3 
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attention the number of normal and 
chronically inflamed appendices that ac- 
company the condition of redundant cecum. 


SUMMARY 


1. A review of etiologic factors is given 
to show the multiplicity of causes. 

2. Asymptom-complex has been derived 
from a study of 63 cases, to make possible 
the diagnosis of redundant cecum. 

3. Roentgen-ray examination as an aid 
to the diagnosis is discussed. 

4. Modern treatment with both medical 
and operative procedures is described. 

5. The prognosis is dependent upon the 
treatment of the redundant cecum and any 
associated pathology. 
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DRAINAGE 


Rare C CHAFFIN, M.D. F.A.C.S. 


LOS ANGELES, CALIF. 


N this discussion it is not my intention 
to cover the entire subject, as neither 
time nor space would permit; also, 

it would necessitate going back into the 
early ages, as surgical drainage has been 
a problem since the first crude surgery was 
done. 

It was a greater problem prior to the 
asceptic period, because all surgical fields 
at that time were “drained.” The last 
half century has brought surgery to the 
point where the problem of surgical drain- 
age is involved in the so-called infected 
fields, and certain new and _ preformed 
cavities when other fluids than pus must 
be removed. I have studied the problem 
of surgical drainage since the advent of 
asceptic surgery and find that very little 
advancement has been made. Nearly all 
variations and claims made by surgeons 
have been principally concerned with 
the agent used, rather than the method 
employed in the use of such agents. A few 
of these are: gauze, rubber, wicks, tubes, 
glass, suture material, rubber sheets and 
a great many others. 

The decision in the selection of any 
specific agent would depend largely on the 
shape, size and location of the field and 
nature of the contents, but the results 
are generally the same, and leave much to 
be desired, as I shall endeavor to illustrate 
in the following paragraphs. 

First, “drainage”’ is defined as a process 
of emptying. Surgical drainage would, 
therefore, be defined as the successful 
removal of fluid from a cavity by gravity 
or other means. Very little need be said 
on the subject of gravity drainage because 
that is disposed of by the laws of physics. 
From my observation it does not, however, 
seem out of place to mention one or two 
points. 


First, that the surgeon should always 
obtain gravity drainage when possible, 
that is, make his opening so it will be as 
near the bottom of the cavity as possible, 
when the patient is in the position in 
which he is to remain for his immediate 
postoperative period. 

Second, do not make the great mistake 
of impairing or delaying a perfectly good 
result by plugging up the opening just 
made by some semi-solid agent and 
prevent the free flow of the fluid by 
gravity. I can best illustrate my point by 
recalling the many instances when (in 
former years) a uterus was dilated, cur- 
retted and then “plugged up” with the 
customary gauze drain, nothing in the 
world to permit the free flow of blood 
and serum by gravity, but the “gauze 
drain’’; also, posterior colpotomy (cul-de- 
sac drain): the abscess is encountered, 
considerable fluid contents removed, and 
the plug of “gauze drain” is inserted. 
Sometimes the gauze is wrapped in rubber 
tissue, but is still a “plug,” or the surgeon 
is almost tempted to put in an actual 
rubber tube of good size (self-maintaining 
caliber) but at the last minute inserts a 
piece of gauze in the tube. 

My reason for the foregoing illustration 
is a plea not to plug up the dependent 
opening; either leave it “‘as is,” or insert 
some agent of the tubular type, glass or 
rubber, and allow and assist the fluid 
contents to flow out. 

This is the principle on which the civil 
engineer works. Thus I conclude the 
remarks on “gravity” drainage. 

The next and most important field in 
which we are concerned with drainage 
comprises those instances, and there are 
many, in which gravity is not availabie. 
Among others, these include the abdomen, 
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bladder, at times the chest and neck and 
mediastinum. I need not, however, be 


specific, as the entire field is covered, 
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any value in draining an abdominal 
abscess. 

“Intra-abdominal” pressure does not 


BS 


Fic. 1. Drainage equipment as set up and applied in abdominal abscess. a. Tank, not less than half filled with tap 
water. B. Two-hole rubber cork bottle, 6 to 8 oz. Cork fitted with glass or copper tubing. c. Average sized rubber 


catheter inserted loosely in 


whenever we are dealing with a cavity and 
the outlet is on a higher horizontal plane 
than the bottom. 

Let us consider for a moment how the 
cavities are usually “drained.” First, 
they are incised, the contents often times 
entirely removed and the favorite “drain” 
inserted. Frequently, it is a plug, and 
much more so than in the former illustra- 
tion, for the “plugging” is further aug- 
mented by the absence of gravity. Pos- 
sibly, it is a rubber tissue, or a cigarette 
drain, or a glass, or even a rubber tube, 
some of which hold the cavity open; 
but do they drain, that is, actually remove 
the fluid? If we recall the original defini- 
tion: no, they do not. The only possible 
factor which can possibly be considered 
as drainage is the much over-emphasized 
“capillary drainage.” To prove the inef- 
ficiency of that factor of draining, we can 
easily make the experiment on a mason 
fruit jar, with a thick fluid, as mayonnaise 
dressing or its equivalent. The rapidity 
of removal is so slow as to be of little if 


large drainage tube down to bottom. 


exist in the sick patient, as no pressure 
is the most comfortable. Clinical proof of 
the absence of this factor is seen in the 
use of the postoperative enema for gas. ° 
The sick patient will not exert any “intra- 
abdominal’ pressure, even for a short time, 
because of the increase of pain. 

The pleural cavity is always “negative,” 
therefore, “intracavity” pressure cannot 
assist the draining of this field. 

What makes the patient acutely ill 
when he has a collection of pus or infected 
fluid? It is the “positive” pressure of the 
fluid producing the absorption of the 
toxic substances through the wall of the 
new or preformed cavity. Release the 
pressure and in many instances the whole 
clinical picture changes, that is, a marked 
improvement is noted, but in some a 
great change is not noticed. For the lack 
of improvement in some patients and slow 
improvement in others, I have found an 
explanation entirely satisfactory to myself 
in the lack of actual drainage. We had 
not drained the cavity, but simply opened 


| 

| 
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it, releasing some of the “positive” pres- 
sure, but not all. A column of water 
(serum, pus, etc.) 6 inches (152.4 mm.) 


Fic. 2. Enlarged sectional view of abdominal or pelvic 
abscess.» A. Catheter inserted loosely in large tube 
down to bottom. (Drawing shows catheter too large.) 
Bs. Large rubber tube inserted down to bottom of 
abscess cavity. c. Space between air tubes for air 
intake. 

high has a pressure at the bottom of 

approximately 11.2 mm. of HG, not a 

great deal, but definite and measurable. 

A cavity of this depth and filled to over 

flowing, as practically all abdominal and 

pelvic cavities are during the entire 


postoperative period, has just that much 
hydrostatic pressure at the bottom. What 


is the resistance or counterpressure? Tis- 
sues, capillaries, lymph spaces, serous 
surfaces, incompletely new formed walls, 
all absorptive. 

These are the reasons for the continua- 
tion of the clinical picture of toxemia. 
We have incised the cavity wall, allowed 
part of the contents to escape, reduced 
the “positive” pressure somewhat, but 
have done nothing to remove the remain- 
ing pressure and reverse the process under 
which the absorption was taking place. 
This, I concluded, should be done, and, 
accordingly, nearly twenty years ago | 
arranged a simple, inexpensive, “fool- 
proof” method of accomplishing | this. 

This method always necessitates the 
use of a non-collapsible tubular “drain” 
(Fig. 2B) in the cavities to be emptied. 
I always use a soft non-collapsible rubber 
tube with a minimum inside bore of 34 inch 
(9 mm.), depending on the quantity and 
viscosity of the fluid. I place it well down 
to the bottom of the cavity (Fig. 2). 

The use of a rubber tube in the ab- 
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dominal cavity is criticised by some 
because of fear of pressure necrosis, but 
in my own experience of more than twenty 


Fic. 3. Empyema cavity. a. Small catheter inserted at 
high point of cavity for irrigation, if indicated. 
s. Large )4 inch to 5¢ inch firm tube inserted through 
rib section at bottom of cavity. 


years, I have not had this happen in a 
single instance. From my experience and 
observation, the fecal fistulae occurring 
after abdominal “drainage” are due to 
infection slough, from lack of drainage 
rather than mechanical pressure necrosis. 

The tube may or may not be fenestrated, 
according to the judgment of the operator. 
Other so-called “drains” may be placed 
if desired, but this is the important one. 
It is best to secure the tube to the skin by 
a non-absorbable suture and cut off about 
one inch from the surface (see Figs. | 
and 2). The dressing is applied with the 
protruding end of the tube exposed through 
the “pad.” 

As soon as the patient is returned to bed 
a smaller tube (large catheter size with 
enlarged eye) is inserted down to the 
bottom of the larger tube. It must be 
loose, with ample space around it for 
“air intake” (Figs. 1c and 2A). It should 
be anchored to the larger tube by a 
safety pin or narrow strip of adhesive 
plaster (not obstructing the “air intake” 
space). 

I now attach’ the distal end of the 
catheter to one side of the two-hole cork 


J | 
SH 
8 | | 
| 
| 
\S 
j 


New Series Vor. XXIV, No. 1 


bottle (Fig. 1B), which is placed below the 
horizontal level of the patient; the other 
side of the bottle goes to the tank (Fig. 
1A). This apparatus described is a metal 
tank of thin sheet iron of a convenient 
size and capacity (Fig. 1A), approximately 

8 inches (20 cm.) in diameter by 3 feet 
(100 cm.) high with the bottom closed and 
the top fitted with a 1 inch (25 mm.) 
screw cap (Fig. 1, x), and near the bottom 
is a faucet, or “needle valve” (Fig. 16), 
which when opened will permit water to 
escape rapidly, or drop by drop. One 
inch (25 mm.) below the top of the tank 
is a 14 inch (6-8 mm.) copper tube inlet, 
a convenient size for hospital tubing 
(Fig. 1H). The top inlet is connected by 
rubber tubing to one side of a two-hole 
cork bottle. The other side of the two- 


hole cork connection goes to the small 
tube (rubber catheter) which is placed 
within the drainage tube in the patient, 
in the abdominal cavity. A bottle of not 
over 8 ounces (250 c.c.) to collect the 
drainage is best for pus, as there is also 


a saving of effort on the part of the water 
tank to withdraw air from a larger bottle 
and the “suction” response is quicker. 

All of us, at times, will employ a catheter 
and syringe to empty and cleanse a cavity, 
and frequently irrigate with various solu- 
tions. This apparatus is doing that very 
thing twenty-four hours of the day and 
night and irrigation may be done by a 
general nurse, injecting the desired solu- 
tion in the large tube around the catheter 
at frequent intervals, as it takes only a 
few minutes of her time; or a drip solu- 
tion may be allowed to drip in the top of 
the large tube, producing continuous irri- 
gation. It is noticeable that in a short time 
the character of the cavity fluid changes 
from a pus to a serous pus and a bacterial 
count may be taken to determine its 
pathogenicity. It may determine’ whether 
the tube may be removed. Also, the quan- 
tity of drainage may be determined. 

in empyema, if the drain or “resected 
rib” is at the lowest point of the cavity 
(Fiz. 3B), it is best to connect the “nega- 
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tive’ pressure bottle tube directly to the 
chest tube air-tight, thereby producing 
“negative” pressure in the pleural cavity 
and at the same time removing the pus. 
This method will bring about a much 
earlier obliteration of the cavity and will 
go far towards preventing a_ chronic 
empyema. It supplies the necessary “nega- 
tive” pressure for the pleural cavity, and 
makes breathing easier. If pleural irriga- 
tion is desired or indicated, do so through 
a “trocar inserting catheter” (Fig. 3a) 
in a space above and keep clamped when 
not actually irrigating. In suprapubic 
prostate drainage, insert a large tube down 
to the bottom of the bladder and start 
the “‘suction” through a catheter placed 
inside of the tube and the “‘old man”’ can 
be kept dry during his entire convales- 
cence. The urine can be collected and 
totalled. The cellulitis adjacent to the 
wound is less marked. In this field it is far 
superior to the so-called syphon drainage 
(a misnomer), because a true syphon, to 
continue to operate, must have its fluid 
supply exceed the output, else the syphon 
will cease to function and it will become 
necessary to “prime.” 


COPY OF DIRECTIONS ATTACHED TO 
TANK 


Tank to be filled with water, placed on 
table at bedside, and top “cap” screwed 
on tightly. Secure drainage bottle to side 
of bed. Fit with two hole rubber cork with 
metal or glass tubing in cork. Attach one 
metal or glass connection to “side” con- 
nection of tank by rubber tube. Connect 
other tube in cork to patient, that is, 
catheter in cavity to be drained. 


Top of Tank, Cork in Bottle, and All 
Rubber Connections Must Be Air-tight 
to Operate 


Turn on the water, allowing it to run in 
pitcher on floor, rapidly at first. If “suck- 
ing” noise is heard in cav ity, the apparatus 
is working. As soon as cavity is empty a 
slow drip is all that is necessary to con- 
tinue the suction. When pitcher is full, 
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pour back in tank. Tank should always 
be more than half full. If water does not 
flow when tank “faucet” is open, the tub- 
ing is obstructed, and should be cleansed 


at once. 


SUMMARY 


1. Suction drainage should be used in 
all deep or large cavities when gravity 
drainage is not available. 

2. In abdominal surgery incision and 
rubber tissue or gauze drain is not suffi- 
cient to completely empty a pelvic abscess 
or other deep abscess cavity as the fluid 
escaping is merely the overflow and there 
is still positive pressure throughout the 
entire cavity. 

3. By suction drainage the patient’s 
recovery is hastened materially. 


‘Drainage 
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4. The patient requires much less nurs- 
ing. The patient’s dressing bill is much 
reduced. A single gauze around the pro- 
truding tube is usually sufficient for all 
dressing. 

5. All odor goes into the bottle and 
tank and can be eliminated with potassium 
permanganate or chlorine in the water 
tank. 

6. Drained fluid can be measured. 

7. The abscess cavity is always empty 
as compared with the other draining 
means, which are always full and over- 
flowing, and frequently plugged. 

8. Results: The cavity is always empty. 
The results are equal, or nearly equal, 
to those in the patient who is drained by 
100 per cent gravity. 

g. Complete instructions are attached 
to the tank. 


ANORECTAL FISTULECTOMY 


A NEW METHOD 


Epwin KATSKEE, M.D. 


LINCOLN, NEB. 


METHOD of anal and _ rectal 
fistula incision is here presented 
which has the advantages of clean 
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made on the wire until it is entirely free 
(Fig. 1, B). A clean, practically bloodless 
field remains which permits free drainage. 
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incision in a practically bloodless field, 
and a choice of one or several stages is 
available. The two-stage operation pre- 
serves the sphincteric function while per- 
mitting full drainage of the fistulous tract 
with its side branches. 

The procedure for the one-stage opera- 
tion is as follows: a small, somewhat 
shortened ureteral or ejactulatory duct 
catheter, with a bulbous tip, is passed as a 
probe from the external opening through 
the internal opening, bringing the tip of 
the instrument outside the anus. The 
steel wire stylet is passed completely 
through the catheter. If a stylet is not 
available use a violin steel E string (Fig. 
1, A). The catheter is pulled all the way 
through the channel. Meanwhile the wire 
is held firmly at the external opening, 
leaving the wire in situ. The bipolar cutting 
current is now applied to the wire through 
its holding hemostat and steady traction 


For the multiple-stage method, which 
is the author’s preference, the sphincter 
action being preserved, the following steps 
are taken: The wire is threaded through 
the catheter as explained in the one-stage 
operation. Then the catheter is pulled 
from the anus until the end has disap- 
peared shortly down the external opening. 
This leaves an insulation around the 
internal wire all along the tract except for 
a loop at the far end (Fig. 2 a, B). Catheter 
and wire, with cutting current on, are 
now pulled toward the anus until the 
incision is just at the anal margin which is 
about 1% inch from the anal opening, 
mucosa and sphincter being protected by 
the insulating sheath of the wire. This 
brings the external fistulous opening close 
to the anal opening (Fig. 2 c). 

The next procedure is a gradual sever- 
ance of the sphincter or sphincters, the 
number depending on whether the internal 
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opening is below or above the internal 
sphincter. (The internal opening is usually 
posterior.) This may be done in stages. A 
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thread (black is more easily seen) ‘s 
circuited around the tract from the new 
external opening through the internal 
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Loop 
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Fic. 2 


like procedure is followed, i.e., with catheter 
and wire and cutting current with just a 
loop at the cutting end. The muscle is 
severed only at right angles to the fibers, 
never at a tangent. The loop may be pulled 
completely through the muscle from inside 
outward, or the severance may be done in 
stages, allowing the severed edges to 
heal before the next cut is made (Figs. 2 D3). 
During drainage, a loop of heavy black 


opening and the ends united, thus en- 
couraging drainage. 

Dressings consist of amertan jelly, which 
relieves pain, is antiseptic, and moist. 
This has been found most comfortable and 
satisfactory in the writer’s experience. 
Time required for healing varies from two 
to four weeks depending on the amount of 
infection present and the depth of the 
wound. The patient is ambulant. 
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The lack of bleeding depends entirely 
on the type of current used. The cutting 
current must have sufficient coagulation 
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passed through the exposed opening in 
the main channel and the wire used as 
above, the tip of the catheter being 
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property to seal the vessel walls. Larger 
vessels are clamped and tied, or the 
hemostat is touched with the coagulating 
current, thus sealing the vessel. Side 
branches are taken care of the same way, 
for blind channels the catheter being 


extracted by narrow forceps through a skin 
wound immediately over the buried tip. 

Short catheter lengths may be made 
bulbous tipped by moulding beeswax over 
opening and removing the wax after route 
is passed. 
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AN AID IN THE DIAGNOSIS OF 


INGUINAL AND FEMORAL HERNIA 


Rotanp I. GRAUSMAN, M.D. 


NEW YORK CITY 


UITE unexpectedly, several months 
ago, I made an observation which 
I have since been studying and | 
am writing this early communication in 
the hope that it might aid others, and at 
the same time to obtain their reaction and 
observations. The diagnosis of a hernia is 
a question which has frequently been 
disputed and has caused numerous con- 
troversies. Everyone, undoubtedly, has 
had in his surgical practice cases where 
the question has arisen as to whether the 
individual actually had a hernia. Any 
observation, no matter how meager, which 
would throw any light upon this question 
is worthy of note. 


A middle-aged intelligent man visited my 
office after having seen a capable diagnostician, 
and complained that he often observed a 
“large lump”’ in his right groin. After repeated 
examinations he was told that no hernia 
existed. A few days later I saw the man and 
carefully examined his inguinal region for a 
hernia but was unable to find one. During my 
examination I used all the usual diagnostic 
procedures: coughing, straining, muscular effort 
and exercising. I requested him to return in 
two days’ time for a second examination for I 
believed that my patient, being an intelligent 
and observing man, was justified in his own 
observation. Upon a subsequent visit I again 
examined him thoroughly, but was unable to 
find a hernia. He then informed me that this 
lump appeared every morning when he blew 
his nose and I immediately had him repeat this 
early morning act. To my astonishment, follow- 
ing this act, I saw a large mass in the inguinal 


region which was unmistakably a hernia and 
easily reducible. One week later | performed 
a Bassini operation and found a typical large 
indirect inguinal hernia. 


Since this observation in the adult, | 
have repeatedly observed that upon the 
blowing of the nose one can see more 
definitely a weakness in the abdominal 
wall with a resulting bulge. This unques- 
tionably is a more delicate test than 
coughing or straining and should be used 
in every doubtful case. I assume that 
upon the act of blowing one’s nose the 
intra-abdominal pressure is greatly in- 
creased, more so than by other methods. 
This test has been extremely valuable 
when examining children for hernia, for 
at a very early age a child is taught to 
blow its nose and consequently its coopera- 
tion is better obtained in this way than in 
coughing. 

A case in point occurred a short time ago. 
A child, six years of age with a mass in 
the left scrotal region was presented for 
diagnosis with a differentiation between 
hydrocele and hernia. The “nose blowing” 
test was immediately tried and no en- 
largement was seen or any impulse felt at 
either the ring or in the mass. By virtue 
of this finding a hernia was excluded. The 
transillumination test was not done. At 
operation a hydrocele was found. This 
test has also been successfully used in the 
diagnosis of femoral hernia. 

I sincerely trust that the foregoing ob- 
servation will be helpful to others. 
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A TECHNIQUE OF 
LIGATING THE HERNIAL SAC* 


HERBERT T. WIKLE, M.D., F.A.C.S. AND Cuester E. STELLHORN, M.D. 


BROOKLYN, N. Y. 


HE following technique was devised 

several years ago by the senior 

author. He has used it on several 
hundred consecutive hernioplasties for 
indirect inguinal herniae without any 
recurrences. 

It is well known that the success of a 
hernioplasty depends to a large extent 
upon the complete obliteration of the sac. 
The following technique can be relied upon 
to accomplish that aim. 

After the usual incision and exposure 
the sac is located and the adherent struc- 
tures stripped off down to and beyond the 
base. The sac may be opened to assist 
these procedures, or is now opened, its 
contents freed and carefully returned to the 
abdominal cavity. Several hemostats are 


placed about the cut edges of the opening 
into the sac. These are separated by the 
assistant who holds the sac up, permitting 
the operator to inspect its interior while he 
clamps the sac. A long curved hemostat 


is used to clamp the sac about 4 inch 
above the base. The sac is now twisted 
by means of the hemostat at its base until 
the adjacent peritoneum is taut. A suture 
of No. 1 chromic catgut is placed through 
the twisted sac as shown in Figure 1. 

The ends of the suture should be about 
12 inches long after tying. The portion 
of the sac above the ligature is now cut off 


and it will be noted that the ligated stump 
will not untwist. The stump is now buried 
beneath the internal oblique muscle, each 


Fic. 1. Circle represents cross section of twisted sac 
and arrow within direction of its twist. 1, first suture; 
ul, second suture, which must be locked on first 
before proceeding. 11. Transfixion suture which 
should be placed at very base of twisted sac. Ends 
are tied at 1. and for further security may be brought 
around sac and tied again at 2. 


end of the suture being passed successively 
through the abdominal muscles in a postero- 
anterior direction, about 14 inch apart, and 
tied together on the anterior surface of the 
muscles. Closure is then made by any of 
the usual methods. 


* From the Surgical Department, Cumberland Hospital, Brooklyn. 
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CALCULOUS PYONEPHROSIS 


A CLINICAL STUDY WITH ESPECIAL REFERENCE TO ETIOLOGY AND TREATMENT 
REVIEW OF THE LITERATURE, REPORT OF SIX CASES* 


I. E. M.D. 


NEW YORK CITY 


HE presence of stones in a purulent 

and inflamed kidney is not a rare 

condition in Urology. Nevertheless 
there appears to be no precise agreement 
as to its definition or pathology. Com- 
paratively little has been written about the 
etiology of the condition, and while most 
authorities agree as to the general prin- 
ciples of the treatment, there is still no 
uniformity of opinion on this subject. This 
article is based upon a study, the purpose 
of which is to clear up some of the problems 
presented by this disease. 


CASE REPORTS 


Case 1. Mrs. M. V., aged twenty-eight, 
admitted September 29, 1930. 

Present Illness: The patient complains of 
pain in the “back” and in the “right side,” 
of several days’ duration. Associated with this 
pain is vomiting occurring at frequent inter- 
vals, so that the patient is unable to retain 
any food. The first attack of similar pain 
occurred one year ago. 

Previous History: The essential findings were 
five pregnancies which resulted in three normal 
deliveries and two abortions, probably induced. 

Physical examination revealed moderate en- 
largement of the uterus due to a pregnancy of 
about six weeks’ duration. 

Cystoscopy. The urine from the left kidney 
was clear, that from the right kidney very 
turbid; microscopic examination revealed a 
moderate number of pus cells. 

X-ray examination of the genitourinary 
tract revealed a small calcific shadow about 
3¢ inch in diameter in the region of the lower 
calyx. After injection of sodium iodide (20 c.c.) 
the right pelvis was seen to be somewhat dilated 
and compressed on the median side. 


The patient was advised to stay in the 
hospital, but she refused and was discharged, 
the day after admission, on September 30. 

Readmission, November 10, 1930, with the 
symptoms of an “attack” described pre- 
viously. She stated that after her discharge 
from the hospital a physician had done a 
dilatation of the cervix and curettage of the 
uterus. 

On November 11 the patient developed a 
temperature of 105.6 F., pulse 142, respira- 
tion 28. The blood chemistry showed a blood- 
sugar of 405 mg.; urea 12.58 mg.; uric acid 
5.8 mg. per 100 c.c. The hyperglycemia and 
hyperpyrexia responded promptly to insulin 
and dietetic therapy. 

Operation. On November 29 the patient was 
operated on under spinal anesthesia. A lumbar 
incision was made in the usual manner. The 
lower pole of the kidney was found to be easily 
accessible. The cortex of the kidney was split 
in the region of the lower pole and a small 
stone removed. Considerable bleeding was 
encountered. In an attempt to check this 
bleeding the pelvis was lacerated, and it was 
deemed advisable to remove the kidney. 

The postoperative course was uneventful. 
Pathological examination of the kidney showed 
“scattered areas of purulent degeneration 
apparently not very recent as shown by the 
presence of numerous large phagocitic cells and 
round cells.” 

Case u. Mrs. A. C., aged fifty, admitted 
to the hospital September 28, 1931. 

Present Illness: Pain in the left upper 
quadrant, gnawing in character, of five years’ 
duration. 

The history revealed a loss of 30 pounds in 
the past year. The only urinary symptoms 
were dysuria for the past two months anc 
nocturia twice during the night. 


* From the Surgical Service, Harlem Hospital, N. Y., Dr. John F. Connors, Dir. Read before the Section on Genito 
Urinary Surgery, N. Y. Academy of Medicine. 
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Previous History: Gravida v; Para 111; two 
miscarriages. 

Physical Examination: The patient looked 
markedly emaciated, anemic, and had the 
cachectic appearance characteristic of malig- 
nancy. Locally there was slight tenderness in 
the left kidney region. 

Cystoscopy. There was a generalized low 
grade cystitis. The left ureter mouth evacuated 
thick pus of the consistency of tooth paste. 
Indigo-carmine, injected intravenously, ap- 
peared in a 2 plus concentration on the right 
side, but failed to appear on the left side after 
one-half hour. 

Pyelogram of the right kidney is normal. 
Pyelogram of the left side showed a very large 
kidney shadow (Fig. 1). Before injection of the 
iodide there was seen a v-shaped calculus in 
the pelvis. After injection, the opaque solution 
occupies almost the entire kidney shadow. 

Laboratory Data. Blood Chemistry: urea 
53-5 mg.; creatinine 3.6 mg.; uric acid 3.6 mg. 
per 100 ¢.C.; R.B.C. 2,600,000 and hemoglobin 
49 per cent; temperature 99°F. and pulse 111. 

Despite the poor general condition of the 
patient and although the kidney function of 
the healthy side was poor, it was deemed es- 
sential to remove the offending kidney. 

Operation, September 29, 1931, under spinal 
anesthesia. A lumbar incision was made and 
the kidney was exposed. The kidney capsule 
was found to be of cartilaginous consistency 
and densely adherent to the adjacent structures. 
The kidney capsule was incised and an intra- 
capsular nephrectomy was done. A_ blood 
transfusion was administered immediately 
after the operation. 

Postoperative Course. The second day post- 
operative, the patient developed marked 
tympanitis which lasted for one week. This 
yielded to the usual therapy: duodenal drain- 
age, turpentine stupes, etc. 

On October 6 the patient suddenly developed 
pain in the chest. This was followed by cough 
and a rise in temperature up to 100.5°F. 
X-ray showed haziness in the middle left lung 
field suggestive of early pneumonia. However, 
the pain and cough subsided promptly and 
nothing was thought about this condition 
again. 

On October 16 the patient was allowed to 
sit up in bed. 

On October 23 she was allowed out of bed 
ma chair for half an hour. On October 24 at 
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6 a.m. she suddenly became dyspneic. Her pulse 
became very rapid and feeble, and she died in a 
few minutes. An autopsy was not obtainable. 

Pathological Examination (Dr. A. Sala). 
The kidney which was removed at operation is 
moderately enlarged. Cross section discloses 
immense pus pockets full of thick, creamy, foul- 
smelling pus. Two small stones accompany the 
specimen. Diagnosis: Calculous pyonephrosis. 

Casem. Mr. E. H., aged sixty-two, porter, 
admitted March 26, 1931. 

Present Illness: Abdominal pains of six 
months’ duration. Associated with this were 
nausea and vomiting, but no urinary symptoms. 

Physical Examination. There was marked 
tenderness in the right kidney region. The liver 
was palpable two fingers below the costal 
margin. A note made by the Medical Depart- 
ment read: Arteries sclerosed; heart sounds 
distant; signs suspicious of pneumonia in the 
right lung. Probably old chronic bronchitis 
also present. 

Laboratory Data. w.B.c. 28,000; polymor- 
phonuclear leucocytes 88 per cent. Urine showed 
numerous pus cells. 

March 31. P.S.P. 28 per cent the first hour 
and 25 per cent the second hour. 

A flat plate of the genitourinary tract showed 
an irregular calcific mass in the upper pole of 
the right kidney. 

Cystoscopy. Clear urine from the left kidney. 
Thick pus exuded from the right ureter mouth. 
Indigo-carmine, injected intravenously, ap- 
peared in normal time and concentration on 
the right side. After thirty minutes no dye on 
the left side. 

Operation (Dr. U. C. Vincent). On April 8, 
under spinal anesthesia, a lumbar incision was 
made. The perirenal fat was indurated and 
adherent to the capsule of the kidney. The 
capsule of the kidney was also adherent to the 
ascending colon in front and to the posterior 
abdominal wall. A subcapsular nephrectomy 
was done. The patient’s condition after the 
operation was poor. The temperature rose to 

103°F., pulse became rapid and feeble. The 
patient ran down hill rapidly and died on April 
10. An autopsy was not obtainable. 

Pathological Report (Dr. A. Sala). Specimen 
consists of an enlarged kidney. It is soft and 
the surface is studded with numerous small 
abscesses. One cavity is lined entirely by large 
thick-walled multilocular sac. An irregular 
shaped stone is lodged in this sac. 
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Case tv. Mrs. T. T., 
admitted July 20, 1931. 
Present Illness: Frequency, dysuria, nocturia, 


aged thirty-two, 


Fic. 1. Kidney shadow is very large. After injection of 
sodium iodide opaque solution is seen to occupy 
almost entire kidney shadow. 


and hematuria of six months’ duration. The 
patient also ‘stated that she had a stabbing 
pain in the right lumbar region. 

Previous History. Married at _ sixteen; 
gravida vi; para iv; one miscarriage; one pre- 
mature delivery of a six months old fetus one 
month before admission. 

Cystoscopy. Showed a slight generalized 
cystitis. The right ureter mouth was seen to 
evacuate pus mixed with blood. I/ndigo- 
carmine, almost no output on the right side 
after one-half hour; concentration of about 2 
plus on the left side. 

Laboratory Data: Urea 34 mg. per 100 ¢.c.; 
R.B.C. 3,400,000; hemoglobin 74 per cent. 
p.s.P. was 18 per cent the first hour and 23 per 
cent the second hour. 

X-ray (Fig. 2). Several calculi are seen in 
the pelvis of the right kidney. Another small 
round shadow is noted in the upper pole of the 
right kidney. After injection of opaque solution 
the right ureter is dilated from the pelvis to 
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the lower part of the sacroiliac junction, 

(Fig. 3.) Diagnosis: Calculous Pyonephrosis. 
Operation. On July 21, under spinal an« 


Fic. 2. Pyelogram of left kidney is essentially normal. 
Several calculi are seen in pelvis of right kidney. 
Another small round shadow is noted in upper pole 
of right kidney. 


thesia, a lumbar incision was made. The pelvis 
of the kidney was found to be moderately 
adherent to the abdominal contents. The 
kidney was mobilized readily, however, and 
removed. The postoperative course was 
uneventful. 

Pathological Report. The kidney substance 
has been largely destroyed by calculi, of which 
several are present, with the production of 
degeneration cysts that are filled with fibrinopu- 
rulent fluid. 

Case v. Mrs. G. Q., 
admitted October 9, 1931. 

Present Illness: Patient was admitted to the 
Obstetric Service with signs of toxemia o! 
pregnancy. 

Previous History: Gravida ii; para i; patien 
suffered from high blood pressure during the 
previous pregnancies and was observed eac! 
time for two months prior to her delivery. 

The patient stayed in the hospital for fou: 
days. Then she went home where she wa 


aged twenty-five, 
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delivered of a normal baby on November 6, 
IG3I. 
The patient was readmitted on December 25, 


Fic. 3. Right kidney pelvis is filled out with opaque 
solution, obscuring presence of stones. Ureter is 
dilated from pelvis to lower part of sacroiliac junction. 


1931 for a pneumonia of the right upper and 
middle lobes, but was discharged again on 
January 7, 1932. 

Re-admission on January 25, 1932, complain- 
ing of fever, chills, and cold sweats. The 
urinary symptoms were burning and difficulty 
on urination. 

On physical examination there was noted 
tenderness in both lower quadrants and in the 
right kidney region. 

January 28: Cystoscopy. Bladder mucosa 
normal. Indigo-carmine intravenously, normal 
on the left; none on the right side after one-half 
hour. 

X-ray. There are two or three small stones 
in the pelvis of the right kidney. Injection of 
opaque material shows a dilatation of the right 
kidney pelvis and calyces, s-shaped trapping 
at the pelvo-ureteral junction, and dilatation 
ci the ureter. 

The catheter was allowed to remain in the 
right kidney pelvis for drainage. January 30: 
Retention catheter removed. 
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February 13: Patient went home at own risk- 
August 10: Patient came to the hospital in 

response to a social service follow-up letter. 


Fic. 4. Pyelogram of right kidney shows dilatation of 
pelvis, and filling only of lowermost calyx. Ureter is 
dilated and shows an opacity at junction of upper 
and middle third of its course. , 


She stated that she is suffering from dizzy 
spells, weakness and occasional hematuria. 

Case vi. Mrs. A. McG., aged fifty-five, 
admitted September 8, 1931. 

Present Illness: Pain in the right side of two 
weeks’ duration. Associated with the pain were 
chills and fever. 

Previous History: Married at sixteen; gravida 
x; I miscarriage; 2 stillbirths; 6 children died 
in infancy; only one child living and well. 

Physical Examination. The heart was en- 
larged to the left. The electrocardiogram 
showed a marked myocarditis. 

Laboratory Data. Temperature 103 to 104°F.; 
pulse 110 to 120; urine R.B.c., clumps of pus; 
Wassermann test positive; blood pressure 
175/86. 

Cystoscopy. There was a generalized inflam- 
mation of the mucosa. Thick pus exuded from 
the right ureter mouth. Indigo-carmine intra- 
venously did not appear on the right side after 
one-half hour. On the left side it appeared in 
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2 plus concentration after ten minutes. A 
pvelogram (Fig. 4) shows a marked dilatation 
of the right kidney pelvis with an irregularity 
of the outline of the pelvis and filling only of 
the lower-most calyx which is considerably 
dilated. The ureter is dilated and shows an 
opacity at the junction of the upper and middle 
third of its course. 

Because of the poor general condition the 
internist thought the patient could stand no 
major surgical procedure. In view of the 
absolute necessity of an operation, the patient 
was first given a transfusion, and then, on 
October 2, 1931, under gas and oxygen anes- 
thesia, a nephrotomy was done (Dr. Connors) 
and 4 oz. of pus were evacuated. 

On November 11 the right kidney was cathe- 
terized and a few cubic centimeters of urine 
were obtained. The patient’s condition had 
improved so much that it was decided that a 
secondary nephrectomy should be done. 

Operation. On November 13, under spinal 
anesthesia, the right kidney was exposed. It 
had a healthy appearance and felt firm to the 
touch. Because of this fact and the fact that 
urine had been obtained on catheterization two 
days previously, it was deemed advisable not 
to remove the kidney. 

On December 12 the patient was discharged 
from the hospital. 

On May 5 the patient returned to the 
hospital because of pain in the right lower 
quadrant of the abdomen and of a small sinus 
tract in the right kidney region. The patient 
also complained of nausea and vomiting. At 
first it was thought that these symptoms were 
due to the infection in the right kidney which 
had not entirely cleared up. 

On May 10 the patient suddenly developed 
icterus of the sclera and the body. 

Laboratory Data. The icteric index of the 
blood at this time was 40 and the Vandenberg 
test was positive, direct, immediate. 

On May 15 the jaundice began to clear up 
and on May 25 it had entirely subsided. On 
June 4 it was noted that there was a tense 
swelling in the kidney region due to accumula- 
tion of pus in the dilated pelvis. 

Operation (Dr. Connors), June 9. Spinal 
anesthesia was employed; nitrous oxide used 
towards the end. A right pararectus incision 
was made. The abdominal contents were dis- 
placed towards the left and downward and the 
parietal peritoneum in the right abdomen was 
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exposed. The peritoneum overlying the shining 
white structure of the ureter was incised. 7 he 
ureter was then grasped and followed upward 
towards the pelvis. The kidney was easily 
mobilized from this approach and a nephro- 
ureterectomy was done. The stone which was 
lodged in the ureter was easily removed. The 
stump of the ureter was ligated. A gauze drain 
was introduced into the kidney bed and into 
the peritoneal cavity and the wound was 
closed. The patient made an uneventful re- 
covery and was discharged cured from the 
hospital on July 22. 

Pathological Report (Dr. A. Sala). Specimen 
consists of a right kidney weighing 52 gm. 
Capsule is thickened and adherent to the 
kidney substance. Cut section shows a com- 
plete loss of kidney structure. 

Microscopic examination shows a complete 
loss of normal architecture. The medulla con- 
sists of degenerating collecting tubules sur- 
rounded by large numbers of inflammatory 
cells. The cortex consists of the glomeruli in 
various stages of degeneration. 


DEFINITION 


Calculous pyonephrosis may be loosely 
defined as a distended purulent kidney 
pelvis containing stones. Young! states 
that the terms pyelitis, pyelonephritis, and 
pyonephrosis are purely arbitrary, that 
they are based on anatomic grounds, and 
that in general they are descriptive of the 
condition found. He states that “there is 
no definite point of distinction between it 
(pyonephrosis) and a slightly infected 
hydronephrosis.” 

Keyes? likewise agrees that pyonephrosis 
is the “result of retention, combined with 
infection.”” Some of the moments that enter 
into the formation of stones, once the 
pyonephrosis has taken place, will be con- 
sidered later. 

A careful study of the clinical histor) 
suggests that the pathological physiolog\ 
is as described: Distention, infection and 
stone formation. The converse of this, 
namely, stone formation, obstruction, dis- 
tention and infection, occurs also, and 
undoubtedly accounts for some of the cases 
of calculous pyonephrosis. 
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ETIOLOGY 


Age. The disease occurs most com- 
monly in early middle life. The average age 
in the series here reported is forty-two 
years. The youngest patient was twenty- 
five and the oldest was sixty-two. Under 
fifteen years it is infrequent.* 

Sex. A review of the literature on 
calculous pyonephrosis, as reported during 
the last ten years, bears out the impression 
one has that this disease is more common 
in women than in men. In the author’s 
series of 6 cases, 5 are in women. In general, 
infections of the kidney are more common 
in women; thus Von Rihmer‘ in a series of 
32 cases of pyonephrosis reports that 10 of 
hese are in men and 22 in women. 

Predisposing Causes. An analysis of the 


cases here reported justifies the opinion 
that the most important predisposing cause 
of calculous pyonephrosis is pregnancy with 
its obstruction to the normal passage of 
the urinary flow and coincidental infection. 
All patients gave histories of repeated 


pregnancies, and either miscarriages or 
abortions with the infections related 
thereto. One finds ample corroboration for 
this opinion in the literature. Von Rihmer‘ 
believes that the etiologic factors are 
“coccal infection from fecal stasis and 
stasis of the kidney pelvis due to ptosis, 
obstruction, gravidity, adnexal tumors, 
etc.” In other words, the causes may be 
stated to be “stasis and infection” much 
more common in women than in men, and 
much more common in pregnant women. 
The striking finding in all cases is that they 
are women who married very early in life 
and very rapidly went through multiple 
pregnancies. It seems plausible to assume, 
from a study of the pathology found, 
that the disease was laid down early, 
possibly with the first or second preg- 
nancy. One cannot escape the thought 
of a urinary diathesis and the parallel 
to those women with a biliary diathesis, 
who, it has been thought, develop 
gall-bladder disease at their first 
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pregnancy. 

Exciting Cause. Three of the patients 
here reported, whose urine was cultured, 
showed the presence of B. coli. However, 
experimental evidence has been adduced 
to show that the presence of obstruction 
associated with infection is not sufficient 
to cause calculous pyonephrotic disease 
of the kidney. Thus Jaksy* filled the 
kidney pelvis of dogs with cultures of 
B. coli (and other mixed cultures) and 
ligated the ureter below. After a few 
months the kidney was extirpated and it 
was found that the pelvis was not dilated 
as it is in hydronephrosis, and that the 
cortex was not destroyed as much as in 
pyelonephritis. The inflammation which 
was present was of a deep infiltrative 
nature without suppuration. 

As early as 1915 Rosenow, amongst 
others, showed that renal stones result 
from bacterial activity. 

Hager® proved experimentally that the 
implantation of the “bactertum salmonella 
ammoniae upon an already existing cystitis 
results in the formation of an alkaline 
encrusted cystitis.” In his opinion the 
“‘mechanism by which calcareous deposits 
are produced in the bladder can be applied 
to the formation of renal calculi as they 
occur in some cases of calculous pyelone- 
phritis.”” He agrees with Keyser that the 
disturbance of normal colloids favors the 
production of calculi and points out that 
the organism, salmonella ammonia, pro- 
duces an enzyme which decomposes urea 
into ammonia and CO,; the imbalance of 
the colloids resulting from this decomposi- 
tion “‘can be accepted as the factor that 
causes the precipitation of alkaline in- 
organic solution in the urine.” 

Hager was able to show that the bacillus 
salmonella ammoniae was the cause of 
stone formation in 3 cases of cystitis and 
in one case of pyonephrosis. 

Some of the rarer causes of calculous 
pyonephrosis are direct trauma’ to the 
kidney region, tuberculosis,’ and horseshoe 


kidney.® 
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SYMPTOMS 


A review of the literature and the 
study made of the cases here presented 
clearly indicate that calculous pyoneph- 
rotic disease of the kidney usually has 
an insidious onset with very vague symp- 
toms referable to the genitourinary tract 
going on for years. 

Pain in the kidney region lasting, as a 
rule, over a long period of time, in one 
case twenty-five years, seems to be the 
most frequent symptom. Next in order of 
frequency are symptoms of urinary dis- 
turbance such as burning on urination, 
frequency, and occasionally nocturia. In 
the later stages of the disease all signs of 
urinary sepsis: pyuria, chills and fever are 
present. In the more advanced cases a 
mass may be noted in the kidney region, 
but the diagnosis should be made long 
before this sign appears. 


DIAGNOSIS 


The diagnosis of this disease can be 
made so readily and so easily that one is 
surprised on reviewing the literature that 
only a decade ago” cases of advanced 
disease of the kidney were either over- 
looked or misinterpreted. Even in the 
absence of all subjective urinary symptoms 
and in the absence of signs of kidney 
disease, such as tenderness in the kidney 
region, the presence of a septic temperature 
should lead one to suspect an infection 
in the urinary tract. A routine examination 
of the urine will promptly show that there 
is pathology in the urinary tract. One 
needs only resort to cystoscopy to find 
evidence of infection in the bladder, then 
catheterization of the ureter, and pyelog- 
raphy will confirm the findings noted in the 
bladder. 


PATHOLOGY 


The pathology which one finds in cal- 
culous pyonephrosis depends upon the 
stage of the disease. The condition is 
undoubtedly progressive and _ probably 
begins as a dilatation of the pelvis followed 
by infection which gradually destroys 
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the kidney as the disease advances. Case | 
is a good example of a kidney in the early 
stages of the disease. This kidney would 
have been left in had it not been acci- 
dentally lacerated at the operation, and 
so we must not regard that specimen as 
one which is characteristic of the disease. 
Nevertheless, as the report indicates, the 
kidney already shows marked destruction 
and degeneration. Case 11 illustrates the 
destruction which occurs in the kidney as 
the disease progresses beyond the early 
stages. 

Keyes divides the pathology found in 
pyonephrosis of the kidney into an “acute 
condition developing as the result of 
retention combined with infection. The 
retention causes dilatation of the kidney; 
the infection usually produces a relatively 
thick pus within the kidney pelvis and a 
relatively rapid sclerosis of the kidney 
parenchyma.” 

“The other, or chronic type of pyo- 
nephrosis . . . the parenchyma is so much 
shrunken that the total mass of kidney 
may be actually smaller than the normal. 
The fibrolipomatous perinephritis assumes 
enormous proportions.” 

The pathology described in the other 4 
cases readily falls into the grouping given 
by Keyes. 

The factors which enter into the forma- 
tion of stones have been considered under 
etiology. 


TREATMENT 


The operations which have been pro- 
posed for calculous pyonephrosis are lum- 
bar nephrectomy, partial excision of the 
kidney, and nepbrotomy. The purpose of 
this paper is to bring out the value of a 
new operation, namely, transperitoneal 
nephrectomy.* 


*While preparing this paper the author noted an 
article by Keyes (J. Urol., 28; 85, July 1932), wh: 
describes a case of infected hydronephrosis and hydro- 
ureter, in which he was obliged to do a transperitonea! 
ureterectomy, which was then followed by a lumbar 
extraperitoneal nephrectomy. Also Von A. Gridney-Gori, 
Ztschr. f. Urol. vol. 32, 1931 recommends transperitone2! 
nephrectomy in cases of pyonephritis. 
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Lumbar Nephrectomy. Occasionally one 
is confronted with a case of a badly dam- 
aged kidney in a young person whose 
general condition is good and in whom the 
condition has not been present long enough 
to cause dense perirenal adhesions. Such 
a case (Case 1) very readily lends itself to 
a lumbar nephrectomy which may be done 
in one session. The nephrectomy was done 
because the kidney pelvis had been lacer- 
ated accidentally. Case 1v was another 
example of a diseased kidney that readily 
lends itself to a primary (lumbar) nephrec- 
tomy. Young! states that “pyonephrosis, 
if accompanied with very great destruction 
of the kidney, generally requires (lumbar) 
nephrectomy.” 

Partial excision of the kidney. This was 
first done by Czerny" in 1886. The author 
has had no experience with this operation. 

Nepbrotomy. It is generally agreed that 
patients with badly diseased kidneys, 
who constitute poor surgical risks because 
of their poor general condition, cardiacs, 
etc., should have a nephrotomy done first 
and a nephrectomy later on. Keyes? (Urol- 
ogy, p. 666) states that nephrotomy SI! 
the operation to be employed in the 
treatment of this condition. Von Rihmer‘* 
subscribes to this idea, suggesting nephrot- 
omy first and then a subcapsular nephrec- 
tomy. The surgeon who does a nephrotomy 
understands then that the procedure is 
merely a palliative measure, and that 
sooner or later a secondary nephrectomy 
will be required. When this is attempted 
the surgeon is confronted with a problem 
which is most difficult from a_ tech- 
nical point of view. The transperitoneal 
nephrectomy was devised to obviate these 
difficulties. 

Transperitoneal Nephrectomy. As indi- 
cated in the Case Reports, it was absolutely 
essential to do a nephrectomy for Case v1; 
Dr. Connors thought that a good approach 
to the kidney could be obtained by the 
abdominal route. He first used this opera- 
ticn about fifteen years ago on a woman 
with a ptosis of the kidney and kinking of 
the ureter. Since then he has used it on 
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several occasions with satisfactory results. 
If one makes the error of doing a one- 
stage nephrectomy in the chronic case 
(Case 11) one is apt to lose the patient. 
This is the type of patient who usually is 
febrile and run down; often there are 
cardiac complications. Usually, therefore, 
if the surgeon uses good judgment, he does 
a nephrotomy and waits before attempting 
radical measures. At the second operation 
there is still the danger of operating upon 
a patient in a very poor condition, with a 
kidney which is densely adherent to the 
surrounding structures, and the nephrot- 
omy not only failed to eliminate the old 
adhesions, but complicated the picture 
further by abolishing the normal land- 
marks with the formation of new scar 
tissue. In addition, the surgeon’s effort 
to reach the pedicle of the kidney is often 
marred by the constant ooze of blood. 
This is not due to bleeding from a large 
vessel, but to a continual seepage from the 
granulating tissue which one can neither 
clamp nor ligate. Often the surgeon is 
obliged to interrupt the operation, put on 
clamps, pack the cavity or take a few 
mattress sutures, and send the patient 
back to the ward with the fervent hope 
that the patient will not bleed to death. 
The author has actually seen a skillful 
surgeon of international reputation send 
such a patient back to the ward because 
of severe bleeding, but the patient died 
of hemorrhage the next day. 

A transperitoneal nephrectomy obviates 
these difficulties because the approach is 
through a fresh field. The ureter which is 
readily identified is followed up to the 
pedicle easily and the renal vessels can be 
ligated before any attempt is made to 
enucleate the kidney proper. The adhesions 
which are present may be separated under 
vision without the disturbing presence of 
uncontrollable bleeding. 

Summarizing the management of the 
chronic case, it is best first to do a ne- 
phrotomy. The pus and stones, if they can 
be reached, are evacuated and the kidney 
wound is drained for as long a period as 
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may be necessary. The patient’s general 
condition is built up. A blood transfusion 
and general tonics are administered. Then 
the abdomen is opened by a pararectus 
incision, and a nephrectomy is carried out 
as described under Case v1. 


SUMMARY 


1. The literature on calculous pyoneph- 
rosis has been reviewed briefly. 

2. It has been pointed out that most 
of the cases occur In young women who 
marry at an early age and rapidly go 
through multiple pregnancies. 

3. It is suggested that there may be a 
urinary diathesis which predisposes these 
women to infection and stone formation 
in the kidneys, analogous to those women 
with a biliary diathesis in whom the disease 
of the gall bladder is laid down at the 
time of the first pregnancy. 

4. The treatment of the acute and 
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chronic type of case has been considered. 
For the latter it has been suggested that « 
nephrotomy be done first to be followed b\ 
a secondary transperitoneal nephbrectom , 
because the abdominal approach ena- 
bles one to avoid the hemorrhage and 
other complications incident to a lumbar 
nephrectomy. 
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PROSTATIC CALCULI* 


H. G. Hamer, M.D. AND T. A. DyKkHUIZEN, M.D. 


INDIANAPOLIS, 


HE occurrence of prostatic stones 

has been demonstrated to be much 

more frequent than was thought to 
be the case only a very few years ago. 
Indeed, as recently as 1895 the existence 
of true prostatic calculi was denied. By 
1906 this conviction was replaced by a 
“reasonable doubt” with the suggestion 
that if they did exist they presented no 
definite symptom complex. 

Calculi found in the prostate fall under 
one of two main groups: the endogenous, 
which are formed in the prostate and at 
ieast at their inception, never come in 
contact with the urinary constitutents; 
and secondly, the exogenous, which are 
formed higher up in the urinary tract and 
are arrested in the prostatic urethra where 


they increase in size. Various subdivisions 
of these two main groups have been added 
by different writers to indicate their pos- 


sible origin, as, stones associated with 
prostatitis, hypertrophy of the prostate, 
and tuberculosis, and trauma plus infection 

The exogenous stones cannot be re- 
garded as true prostatic calculi since they 
originated outside of the prostate and are 
composed of urinary salts. These can be 
differentiated from true prostatic calculi 
which have eroded through the prostate 
and have acquired a secondary coating of 
urinary concretions, by the chemical ex- 
amination of their nuclei. The true pro- 
static calculus has an albuminoid nucleus 
whereas the exogenous calculus has a 
nucleus composed of uric acid, urates or 
oxalates. 


ETIOLOGY 


rhe etiology of true prostatic calculi is 
still debatable. We know that their pres- 
ence Is associated frequently with some 


IND. 


pathological conditions in the urinary 
tract and but rarely with other lesions, 
the most frequent lesion in our series 
being prostatism which included hyper- 
trophy, median bar, contracture of the 
bladder neck, and carcinoma. 

The most logical view as to the origin 
of these stones is that of Sir. Henry 
Thompson which is shared by J. Swift 
Joly and numerous other clinicians and 
pathologists. According to this view true 
prostatic calculi are formed by deposits 
of calcareous material on the corpora 
amylaceae which are frequently met with 
in sections of apparently normal glands. 
The corpora amylacea are small round 
or oval bodies frequently found in the 
alveoli of prostatic glands. They are 
usually found in the gland of an adult and 
become larger and more numerous in old 
age. On section they are often formed 
around desquamated epithelial cells and 
are distinctly laminated. They are chiefly 
formed of a nitrogenous material of an 
albuminoid nature and usually contain 
some lecithin. They show a great tendency 
to calcify and in men of middle age they 
are invariably impregnated with lime 
salts. After acquiring a layer of lime salts 
they are no longer true corpora amylacea 
but become prostatic calculi. 

Joly advances the view that the deposi- 
tion of calcium is brought about by a 
difference in surface tension between these 
minute bodies and the surrounding pro- 
static fluid. Thompson explained the cal- 
cium deposition by assuming that the 
corpora amylacea after attaining a certain 
size act as an irritating agent, thus causing 
a deposit of calcium salts similar to that 
which occurs in the bladder in the presence 
of a foreign body. 


* From the Department of Urology, Indiana University School of Medicine. 
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AGE 


Prostatic calculi are found chiefly in 
adults although of the series of 305 cases 


A. Stones from substance of gland. ps. Actual 
Remainder 


Fic. 1. 
amount of prostatic tissue removed. 
destroyed by the concretions. 


reviewed by Thomas and Robert! 4 
ten-year-old boys had prostatic stones. 
They found that two-thirds of the patients 
were between forty and sixty years of age, 
the greatest number being between the 
ages of fifty and sixty years. Joly found 
that two-thirds of the cases occur between 
the ages of fifty and seventy. In Kretsch- 
mer’s! series over 70 per cent of the cases 
occurred between the ages of forty and 
seventy, the greatest number occurring 
between fifty and sixty. In our series all 
were between the ages of forty and eighty, 
and 18 of the 22 cases occurred between 
the ages of forty and seventy. The greatest 
number occurred between the ages of 
sixty and seventy, there being 10 cases 
in this decade. 


ASSOCIATED CONDITIONS 


Several pathological conditions are 
found associated with prostatic stones. 
Invariably there is a low grade prostatitis; 
urethral strictures are relatively frequent; 
calculi in other parts of the urinary tract 
are frequently demonstrated; carcinoma 
of the prostate seems to be a rare accom- 
panying lesion but Kretschmer' found 5 
in his series and in our own there were 2 
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cases. This would indicate that perha;)s 
they occur coincidentally more frequent! 
than the literature indicates and that in 


Fic. 2. X-ray of bladder and prostatic region. a. Elon- 
gated calculus, stem of which lay in prostatic urethra 
and was pushed into bladder with cystoscope. 
B. Prostatic calculi. 


the future more of these will find their 
way into the literature. Occasionally a 
stone in the urethra or seminal vesicle 
occurs as in Kretschmer’s series; tubercu- 
lous epididymitis has also been reported. 
In MacKenzie and Seng’s case the whole 
prostate was replaced by calcification and 
at operation the stone was found to be 
2 by 3 by 34 inches. 

In our series 18 of the 22 had prostatic 
hypertrophy, and one of these also had a 
urethral stricture; the other 4 of the 5 
stricture cases occurred as the only other 
pathological lesion in addition to the pro- 
static stones. Profound secondary anemia 
and carcinoma of the prostate occurred 
twice; diverticulum of the bladder, urethral 
fistula, anal fissure, interstitial nephritis, 
chronic pyelonephritis, and neuromuscular 
dystrophy of the bladder each occurred 
once. Vesical calculi occurred 4 times and 
renal calculus occurred once. 

True prostatic calculi are almost always 
multiple. Joly believes that the cases 
where a single stone has been removed ar 
examples of urinary stones that ha’ 


be & 
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become lodged in the prostate. Usually 
the smaller stones occur in such numbers 
and are so small that it is impossible to 
count them. There are recorded cases 
where over a thousand have been removed. 

[he smaller stones are usually round 
and have no facets, they are of a dark 
brown color and can often be cut with a 
knife. They are often scattered throughout 
the gland and extend down the ducts and 
into the acini. These give a characteristic 
dotted appearance upon x-ray. 

The larger stones usually occur in 
pouches formed by the destruction of the 
glandular walls. Frequently these stones 
are faceted where they touch one another. 
The most common arrangement, as viewed 
on the x-ray film, is a mass of stones in 
each lateral lobe connected by an isth- 
mus. The distribution is not always 
symmetrical. 


CHEMISTRY 


Chemical analysis of the stones shows 
them to be composed of an organic and 


inorganic element. The organic material 
which forms the nucleus is of an albu- 
minoid nature but is apparently not a 


true protein. The inorganic salts are 
calctum phosphate, ammonio-magnesium 
phosphate, potassium phosphate, mag- 
nesium phosphate, calcium oxalate and 
calctum carbonate. The proportion of 
organic to inorganic material varies from 
15 to $5 per cent according to the size of 
the stones. The larger the stone the higher 
the proportion of the inorganic salts. 


CHANGES IN THE PROSTATE 


The changes in the prostate vary ac- 
cording to whether there has been sup- 
puration and whether the stones have 
attained sufficient size to ulcerate through 
the gland. The gland is invariably enlarged 
but rarely over twice its normal size. Its 
surface is firm and is usually regular but at 
tines it is nodular and very hard. If the 
Stones are large then the differential 
diagnosis between carcinoma of the pros- 
tate has to be made by the x-ray. Usually 
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the border is well defined and this aids 


in differentiating the two by rectal ex- 
amination. When the stones are collected 


Fic. 3. Photograph of calculi shown by x-ray in Figure 2. 
A. Elongated calculus from prostatic urethra. p. Cal- 
culi from substance of prostate. 


in pockets the rest of the gland shows the 
usual picture of a chronic prostatitis. The 
pouches containing the stones show tissue 
destruction so that there may be no lining 
membrane. Fibrous tissue is laid down in 
abundance giving the hard sensation on 
rectal examination. In two of our cases 
the stones had ulcerated through after 
destroying most of the prostate proper. 
In one case the middle lobe containing the 
stones was entirely destroyed and the 
prostatic stones kept entering the blad- 
der and were passed spontaneously, over 
eighty of them being recovered in that way. 
True prostatic calculi may lodge in an 
excretory duct and thus destroy it by 
pressure, forming a urethral diverticulum. 
If suppuration has occurred the prostate 
will be felt as a hard, immovable mass 
with ill-defined borders fixed to the sur- 
rounding tissues. It usually ruptures into 
the urethra giving rise to a purulent 
urethral discharge. It may also pass 
downwards in front of the rectum and 
rupture through the ischiorectal fossa. 


SYMPTOMS 


The fact that prostatic stones are almost 
always associated with some other lesion 
of the urinary tract makes it impossible 
to give a symptom complex that is char- 
acteristic of prostatic calculi. By far the 
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constant 


most symptoms are urinary, 


that is, frequency, urgency, difficulty in 
voiding, incontinence, etc. In our series 


Fic. 4. Autopsy specimen. A. Prostate containing stones. 
s. Course of urethra. 


1g patients came because of such symp- 
toms. One came because of beginning loss 
of sexual vigor. Another came with both 
sexual and urinary complaints. Some 
complain of perineal pain or painful 
defecation. It must be borne in mind that 
in most cases these symptoms are not due 
primarily to the prostatic stones for the 
latter were present many times with no 
symptoms whatsoever and were only found 
on routine x-ray examination of the urinary 
organs. Joly mentions diminution in the 
size of the stream with increasing dif- 
ficulty of urination with a subsequent 
frequency of urination and pain located 
in the back, of a fixed, constant, dull type, 
as being the two most constant symptoms. 
The latter symptom was only an occa- 
sional finding in our series. 

Suppuration is a relatively infrequent 
occurrence but when present gives all 
the usual symptoms of a prostatic abscess 
with an mtense, deep-seated pain referred 
to the rectum or perineum. 


DIAGNOSIS 


The x-ray is the final judge in making a 
diagnosis of prostatic calculi but one 
should bear in mind the possibility of 
phleboliths in the prostatic plexus. Often, 
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however, a presumptive diagnosis and 
less often, a positive diagnosis can je 
made by other means. Sometimes pros- 


Fic. 5. Cross section of Figure 4. A. Prostatic calculi. 
s. Small amount of fibrotic prostatic tissue. c. Course 
of urethra. 


tatic stones are first suspected by the 
grating which they impart to an instru- 
ment passed into the urethra. In 3 cases 
there was a distinct grating on the passage 
of a sound and in one it was suspected 
because of the drag on a rubber catheter. 

In 2 cases the stones were seen pro- 
truding from the prostatic ducts at the 
time of cystoscopy. In another case there 
was a distinct thinning out and _ bluish 
discoloration of the mucous membrane 
covering the stone as seen through the 
cystoscope. In still another the stone made 
a distinct bulge and this was fulgurated 
and the electrode encountered the hard 
stone beneath the mucous membrane. 
No cystoscopy was done in 4 cases. 

Upon rectal examination suspicions were 
aroused as to the presence of stones 
because of the firmness of the gland and 
the slight irregularity as of an underlying 
stone, in 4 cases. In 5 cases definite 
crepitation was felt and the patients were 
sent to the roentgenologist with a positive 
diagnosis of prostatic calculi. In the re- 
maining 13, the rectal examination proved 
negative for stones, the latter being found 
during a routine x-ray examination /or 
other urinary troubles. 

Prostatic secretion was obtained from 
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g of these patients. In 8 instances it was 
positive for pus. No stones were ex- 
pressed by massage in this series but this 
has been reported. 


TREATMENT 


Very often the treatment of prostatic 
calculi will depend upon the other condi- 
tions present. The frequency with which 
prostatic hypertrophy accompanies pros- 
tatic calculi makes the treatment of this 
condition of primary importance, and the 
stones are of secondary interest. Where 
the stones were small and very numerous 
the prostate was enucleated through the 
suprapubic route and the resulting cavity 
thoroughly explored and sponged. A 
surprising number of stones are recovered 
clinging to the dry gauze sponge even 
after a thorough digital examination fails 
to detect them. Many operators prefer 
the perineal route for the larger stones. 
Usually one finds that the prostatic tissue 
has been destroyed to a remarkable degree 
when the stones lie in pouches. In 2 cases 
in our series there was scarcely any 
prostatic tissue left after the stones were 
evacuated. In one case the prostate and 
stones were removed en masse post mor- 
tem. A cross section of this gland (Fig. 5) 
illustrates vividly to what degree tissue 
destruction may occur. 

In some cases the treatment of the 
urethral stricture causes the symptoms to 
disappear and the prostatic stones are not 
removed. Three of our patients were 
entirely relieved of their symptoms in this 
manner and still retain their stones. 

Eleven in this series had a suprapubic 
cystotomy with a subsequent operation 
for removal of the stones and remaining 
portion of the prostate. One patient was 
operated on through a median perineal 
incision. One was operated on elsewhere 
and the method of attack was not obtained. 
In 2 operation was advised but neglected. 
One died before operation and one following 
cystotomy. In the latter the prostate and 
stones were removed en masse after death. 

“he presence of small prostatic calculi 
docs not contraindicate electrical _re- 
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section or interfere appreciably with this 


procedure. On the contrary it was found 
a satisfactory method of evacuating a 


Fic. 6. Stones from prostatic cavity; gland destroyed. 
Patient had urethral stricture and multiple fistulae. 
Right lobe of prostate three times size of left and 
crepitant to palpation. X-rays indicated vesical 
calculi. Suprapubic cystotomy disclosed absence of 


vesical calculi; vesical orifice was contracted and 
thickened. 


subcervical nest of calculi in one case. 


TABULATED SUMMARY 


Urinary 
Findings 


Inci- Symptoms 
dence | 


4 cases! Urinary disturbance 19 cases|Pus cells 22 cases 

4 cases|Sexual disturbance 1 case |Blood cells 21 cases 

10 cases|Urinary & sexual Albumen 19 cases 
disturbance 2 cases 


Rectal Examination | Number of Stones Stones in Other 
Organs 


Crepitation 5 cases|Single stone 1case| Bladder 4 cases 
Suspicious 4 cases|Two stones 2 cases} 
Negative 13 cases Three stones I case 
Numerous stones 19 cases 


Kidney 1 case 
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THE SURGICAL MANAGEMENT OF 


BILATERAL NEPHROLITHIASIS* 


Francis PATTON TWINEM, M.D., F.A.C.S. 


NEW YORK CITY 


HE treatment of unilateral nephro- 

lithiasis is a serious problem, re- 

quiring the most careful judgment. 
The treatment of bilateral calculi is a 
problem of much greater gravity and 
only the best and most painstaking sur- 
gical management will eventuate in a 
favorable result. 

The proportion of renal calculi which are 
bilateral varies in different series from 
about 8 to 45 per cent; 12-14 per cent may 
be considered as an average figure. Legueu, 
in 1891, reported 34 bilateral cases out of a 
total of 76 (Legueu’s high percentage is 
probably accounted for by the fact that 
most of his cases were examined post 


mortem). The percentages of bilateral 
stones as reported by others are as follows: 


Brongersma, 14.7 per cent; J. Israel, 
11.2 per cent; Federoff, 13.2 per cent; 
Rosving, 14.2 per cent; Joly (at St. 
Peter’s, London), 7.9 per cent. In a series 
of 131 cases at the Brady Foundation, 
New York, service of Dr. Oswald S. 
Lowsley, I found 17 bilateral cases or 
13 per cent. 

In bilateral lithiasis, urmary tract in- 
fection is almost always present. Stone 
formation does not occur in the second 
kidney unless the opposite kidney has 
already become infected. We may say, 
therefore, that in the great majority of 
cases, bilateral stone is the result of a 
bilateral infection. It follows that the best 
way to prevent the formation of stone 
in the opposite kidney is early removal 
of the original calculus. 

With few exceptions the chemical com- 
position of bilateral stones is the same. 
However, Israel has reported a case in 


which the stone on one side was almost 
pure xanthin while that on. the other 
side was a mixture of uric acid and urates. 

When confronted by a case of bilateral 
nephrolithiasis three questions arise: (1) 
whether or not to operate; (2) if the deci- 
sion is to operate, whether to do both sides 
at once or at separate times with a con- 
siderable interval intervening; (3) if it is 
decided to do the two sides separately, 
which side should be done first. The 
decision in these matters requires the 
most precise surgical judgment and most 
accurate knowledge of the patient’s gen- 
eral and urological condition. 

(1) Should a given patient be operated 
upon or treated non-surgically? This ques- 
tion will be answered more in detail when 
the different classes of cases are discussed. 
In almost all cases of great pain, of anuria, 
of infection with fever or of severe hemor- 
rhage, surgical intervention is indicated. 

(2) When should one do a bilateral 
operation? A bilateral operation should 
be done only in easy cases, in young sub- 
jects and in uninfected cases. In such 
cases, if there is a stone in each renal 
pelvis or an easily removable small cal- 
culus in the parenchyma of one or both 
kidneys, this procedure may be indicated. 


Case 1. J. L., male, aged twenty-nine, 
entered the hospital complaining of dull pain 
across the back of three years’ duration. 

Past History. Two Neisser infections. Opera- 
tion for “gastric ulcer” seven years previous!y. 

Physical examination was normal except ior 
tenderness in the region of both kidneys. 

Cystoscopic examination revealed normal 
function of both kidneys, a moderate number 
of pus cells from each kidney and x-rays and 


* From Dept. of Urology (James Buchanan Brady Foundation) New York Hospital. 
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p\clograms revealed a small calculus in each 
renal pelvis. (Fig. 1.) Blood urea was normal. 
[his appeared to be an ideal case for bilateral 


Fic. 1. Care in which bilateral operation was done. 


operation and this was advised. 

Four days after admission, under spinal 
anesthesia, a bilateral pelvilithotomy was 
done. The Kidd incision was used with the 
patient lying on his stomach. 

The patient made a good recovery and the 
incisions healed satisfactorily. He lost some 
blood, however, and had a transfusion on the 
twelfth day postoperative. He was discharged 
eighteen days postoperative in good condition. 


(3) The third question above mentioned 
is, ““Which kidney should be operated 
upon first”? In general it may be said 
that the better kidney should be subjected 
to operation first for in that way there is a 
good kidney without stone to carry on 
renal function at the time the poorer side 
Is operated on. There is an occasional 
exception to this rule as when the patho- 
logical condition of one kidney may be 
an immediate menace to life. If there is 
an acute calculous pyonephrosis on one 
side and a small stone in the parenchyma 
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of the opposite kidney situated so that a 
shift in position is unlikely, then the poorer 
side should receive the first attention. 


Fic. 2. Multiple stones in one kidney and single calculus 
in opposite kidney. 


The interval between operations will 
vary from two weeks to a year depending 
upon the renal condition and the patient’s 
general condition. Bachrack usually al- 
lows three weeks, Boeckel about four 
weeks, Papin about eight weeks while 
Zuckerkand! is among those who recom- 
mend that the second operation be per- 
formed as tardily as possible. 

For purposes of a brief consideration 
let us place cases of bilateral calculus into 
three groups: 

(1) A single stone in each kidney. 

(2) A single stone on one side and 
multiple stones on the other. 

(3) Multiple calculi in each kidney. 

1. Single Stone in Each Kidney. If 
a stone is small enough to pass spon- 
taneously, it should be given a chance to do 
so. To this end the patient should be 
encouraged to be active and in some cases 
small calculi have been started on their 
way by tapping over the costovertebral 
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angle with the patient lying flat on his 
stomach. 
If the calculi are of moderate size it is 


Fic. 3. Multiple bilateral calculi. 


probable that renal damage has not been 
extensive and hence, prompt operation is 
indicated to prevent further injury. Dur- 
ing the operative procedure the kidney 
should be handled as gently as possible 
to reduce trauma to a minimum. Where 
possible, a pelvilithotomy is preferable to 
a nephrolithotomy as less renal damage is 
done. Where the calculi are of large size, 
more extensive renal damage has been 
done. Many of these are silent calculi of 
the staghorn type and in these cases 
renal function may be considerably better 
than one would suppose. Extensive ne- 
phrotomy is required in such cases and 
should be advised against in elderly or 
cachectic patients. If uninfected and symp- 
tomless it is usually wise to avoid opera- 
tive treatment. If the stone on one side is 
quite large and that on the cther side 
small, it is usually advisable to remove 
the smaller stone first. If this is not done 
the small stone might shift and cause 
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ureteral blockage. The large stone can 
then be removed later if it is giving rise 
to symptoms. If it is not causing symp- 


Fic. 4. Same case, after stones have been removed from 
one side. 


toms, it is, In many cases, wise to let it 
alone. 


Case u. L. H., male, aged forty-one, 
entered the hospital February 26, 1931, com- 
plaining of pain in the left lumbar region, and 
a history of Neisserian infection twenty-one 
years previously. 

The present illness began with attacks of 
pain in the left flank one year previously, 
hematuria two months previously. 

Physical examination revealed nothing of 
special interest. 

Blood pressure 160/84. 

X-rays, including pyelography, revealed a 
stone filling the pelvis of the right kidney and a 
spherical stone about 1 cm. in diameter in the 
pelvis of the left kidney. (Fig. 2.) The phenol- 
sulphonphathein output was 3 per cent in ten 
minutes from the right kidney and 5 per cent 
in ten minutes from the left kidney. 

The blood urea nitrogen was 13 mg., blood 
sugar 153 mg. and the three hour pP.s.p. excre- 
tion, 42 per cent. The urine showed: albumin, 
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trace; Sugar negative; w.B.c., 6 per high power 
field; R.B.c., 3 per high power field. 

One day after admission a left pyelotomy 
was done under spinal anesthesia. The patient 
stood the operation well, the temperature 
never rose above 100.6°F. and he left the 
hospital the thirteenth day postoperative. 

About three weeks later, April 4, 1931, the 
patient reentered the hospital for operation 
upon the other kidney. On April 7 a right 
nephrotomy was done under spinal anesthesia. 
The nephrotomy incision was made with the 
cautery knife and the stone easily exposed and 
removed. The renal pelvis was irrigated with 
water, a small rubber catheter inserted into 
the pelvis through the nephrotomy incision, 
pieces of fat placed into the kidney wound and 
the nephrotomy wound closed with mattress 
sutures. Two cigarette drains were placed in 
the lumbar incision and the body wall closed 
in layers. 

The patient did well postoperatively. The 
temperature varied between 98° and 101°F. He 
was discharged four weeks after the nephrot- 
omy in excellent condition but with his wound 
still draining a little. 


2. Multiple Stones in One Kidney and 
a Single Stone in the Other. If the 
single calculus is in the renal pelvis it 
should be promptly removed as it may at 
any time cause blockage and possibly 
anuria. If the single stone is in the renal 
parenchyma the other side may be oper- 
ated upon with very little danger if such 
an operation is indicated. Where operation 
is indicated on both sides the kidney with 
the single stone should be attacked first 
unless a stone on the opposite side is 
causing acute symptoms or acute pyo- 
nephrosis is present. Nephrectomy, in the 
case of the kidney with multiple stones, 
should be avoided if at all possible. 
In an aged patient one would not interfere 
unless very acute symptoms should arise. 


Case ut. C. P., male, aged forty-five, 
entered the New York Hospital February 19 
with the complaint of pain in the right side. 

Both kidneys had been operated upon for 
stone many years previously. A stone had been 
removed from the urethra six months before 
and an internal and external urethrotomy done 
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at that time. 

For the preceding ten days he had had inter- 
mittent pain in the right side with a temper- 
ature as high as 103°F. 

X-rays with a right pyelogram revealed a 
triangular stone about as large as the terminal 
phalanx of one’s thumb in the left renal pelvis. 
The right kidney shadow was large and there 
were several shadows in the region of the lower 
calyx and some in the region of the pelvis. 

The patient was cystoscoped the day of 
admission. No flow was obtained on the right 
side. On the left side intravenous phenolsul- 
phonphthalein appeared in four minutes and 

216 per cent was excreted in ten minutes. 

On March 3, 1925, under paravertebral 
anesthesia, a left pyelotomy was done without 
difficulty and the stone easily removed. Fol- 
lowing operation he had for a time a temper- 
ature between normal and 102.4°F. At times he 
had considerable pus in the urine and occasion- 
ally complained of distress in the right kidney 
region. However, he became more comfortable, 
his temperature became normal and he was 
discharged from the hospital April 6, thirty- 
four days postoperatively. 

He was readmitted one year later, March 19, 
and stated that he had had a dull aching pain 
in the right kidney region since his previous 
admission. 

His urine on admission was cloudy; albumin, 
faint trace; sugar 0; W.B.C.+}; R.B.C.+. 

On March 19, under paravertebral anesthe- 
sia, a right nephrotomy was done. At one point 
the renal cortex was so thin that a calculus 
could be seen and felt through it. A slight nick 
with the scalpel allowed this stone to come out 
and several calculi were removed from the 
renal pelvis. The pelvis was irrigated with 
warm saline and a small soft rubber catheter 
inserted. A cigarette drain was placed down to 
the kidney and the incision closed in layers. 

The patient made a good recovery and was 
discharged the seventeenth day postoperatively 
with the incision well closed. Since this opera- 
tion up until the present time the patient has 
had no pain or other symptoms of urinary 
disorder. 


Finally, 


3. Multiple Bilateral Calculi. 
we have to consider the treatment of 
cases where there are multiple bilateral 
calculi. These cases are always grave and 
the best treatment requires a most careful 
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examination and the best surgical judg- 
ment. These cases vary widely among 
themselves. The stones may be in the 
pelvis or widely distributed throughout 
the kidney. In some cases the renal func- 
tion on the two sides is about equal while 
in others one kidney may have a much 
greater function than its fellow. Whether 
or not one should operate will depend upon 
the size, number and location of the 
stones, the renal function, the age and 
general physical condition of the patient. 
It is best to remove the stones if thev are 
small and the renal function good, as 
failure to do so will result in gradually 
increasing renal damage. If the stones 
are small enough to pass spontaneously 
the patient should be kept under close 
observation and operation done if the 
stones increase in size or if obstruction 
supervenes. Recovery of function in prop- 
erly selected cases of nephrotomy for 
moderate sized calculi is often greater 
than one would expect. Where the calculi 
on both sides are large and renal function 
low it is usually the part of wisdom not to 
operate since the damage caused by the 
nephrotomy would often be greater than 
that caused by the continued presence of 
the calculi. 


Case tv. E. P., female, aged thirty-seven, 
entered the hospital November 22, 1928, com- 
plaining of pain in the right side and epigas- 
trium, associated at times with nausea and 
frequency for many years. An appendicectomy 
had been done fourteen years ago. Stones had 
been removed from both right and left kidneys 
five years previously. 

Physical examination revealed a well-nour- 
ished, apparently healthy woman with slight 
tenderness in the right costovertebral angle. 

Urinalysis showed albumin, trace; specific 
gravity, 1.012; with a moderate number of pus 
cells and red blood cells. 

Blood chemistry: urea nitrogen I! mg.; 
blood sugar 107 mg.; CO: combining power 
58 vol. per cent. 

The phthalein excretion was 34 per cent in 
three hours. 

Differential renal function: 
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Right 
13 g. per I. 8 g. per I. 
Q minutes Q minutes 
2.5% 2% 
28 w.B.c./h.p.f. w.s.c./h.p.f. 
Staph. albus Negative 


Left 


P.S.P. appeared. ... 
P.S.P. in 10 m 
Microscopic... .... . 
Cultures 


X-rays showed large kidneys with multi! 
calculi in each pelvis. (Fig. 3.) It was decide 
to remove the calculi from the right kidney {i: 
because of pain on that side. 

On November 23, a right nephrotomy was 
done. A large stone and several small ones were 
removed. These stones consisted of cystine 
She made a good recovery. 

An x-ray following operation showed com- 
plete absence of calculi from her right kidney. 
(Fig. 4.) 

She was advised to return later for remova! of 
stones from the other side but she has not 
returned. A recent communication from her 
states that she has been free from symptoms 
the last four and one-half years. 


SUMMARY AND CONCLUSIONS 


About 13 per cent of cases of renal 
stone show bilateral involvement. 

Bilateral stone is usually preceded by a 
bilateral infection. 

A bilateral operation should be done 
only in easy cases, in young subjects and 
in cases where only slight or no infection 
is present. 

Usually the better kidney should be 
operated upon first. Certain exceptions 
are mentioned. 

The surgical indications in various types 
of bilateral stone are discussed. 

This type of patient requires the most 
meticulous care if the best results are to be 
obtained. 

Several 
given 


illustrative case records are 
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SPINAL ANESTHESIA 


REPORT OF 1490 CASES* 


Tuomas F. How ey, M.p., AND JARRETT P. ROBERTSON, M.D. 


NEW YORK CITY 


HIS paper is presented as a review 

of the experience of the Bellevue 

Urological Service with spinal anes- 
thesia, during the years 1925 to 1930, 
inclusive. 

Local anesthesia is the anesthetic of 
choice on this Service. Operations which 
cannot be done under local infiltration are 
preferably performed under spinal anes- 
thesia, except when the patient is young, 
nervous, or apprehensive, when general 
anesthesia is resorted to. Spinal anesthesia 
has become increasingly popular as is 
evidenced by the fact that it was em- 
ployed but 122 times in 1925, and 342 
times in 1930 (cf. Table 1). 

TABLE | 
NUMBER OF SPINAL ANESTHESIAS GIVEN EACH YEAR 
Year Number 
1925 122 
1926 156 
1927 216 
1928 316 
1929 338 
1930 342 


Total 6 years 1490 


During the six year period from January 
|, 1925 to January 1, 1931, 1490 spinal 
anesthesias were given. Seventy-five of 
these were for cystoscopic examinations 
and the remainder for surgical urological 
operations. Of those patients operated 
upon, 149 or 10 per cent died in the hospi- 
tal; one died on the 1o1st postoperative 
day, of general carcinomatosis. A review of 
ae deaths was made and will be discussed 
ater. 


DRUGS USED 


In this series, novocaine crystals were 
used 1411 times, nupercaine 40 times and 
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spinocaine 39 times. Spinocaine has been 
discontinued because of the occasional 
uncertainty attending its use and the 
absence of sufficient compensating ad- 
vantage. Either novocaine crystals or 
nupercaine 1:200 are now employed. Novo- 
caine crystals, ie., 120 mg. procaine 
hydrochloride, are given for operations 
that can be completed within one hour, 
and nupercaine 1: 200, 2 c.c for longer 
procedures; 50 mg. of novocaine crystals 
are sufficient for such short operations as 
epididymotomy, incision and drainage of 
abscesses and cystoscopic examinations 
which require anesthesia. 

Nupercaine anesthesia is generally ef- 
fective for two hours or more, but it will 
occasionally produce a marked and more 
immediate fall in blood pressure. Before the 
advent of nupercaine, 200 mg. —240 mg. 
of novocaine crystals were given for such 
long procedures as the repair of recurrent 
vesicovaginal fistulae. We have had no 
deaths, complications or alarming sequelae 
following nupercaine anesthesia. 


TECHNIQUE EMPLOYED 


The technique for spinal anesthesia 
has been developed gradually and as new 
drugs were introduced, changes have been 
made. The introduction of ephedrine to 
control the blood pressure has been an 
important addition. 

The patients receive a hypodermic in- 
jection of morphine (gr. 4) before coming 
to the operating room. The blood pressure 
is taken and compared with the readings 
on the ward. During the anesthesia, read- 
ings are taken every five to ten minutes. 
With ephedrine we attempt to keep 
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the blood pressure near the preoperative 
average. 

If the systolic pressure is found to be 
below 100, 50 mg. of ephedrine hydro- 
chloride are given intramuscularly, and 
the spinal puncture is not made until the 
blood pressure has reached at least 100. 
Those with a systolic pressure between 120 
and 140 receive a subcutaneous injection 
of ephedrine hydrochloride, 50 mg., ten 
minutes before the puncture. If the blood 
pressure is between 140 and 180, the 
ephedrine is not given until the needle has 
been introduced into the spinal canal. 
Our experience with Case 1v (death, herein 
reported), taught us that patients with a 
systolic pressure over 180 should not 
receive ephedrine until the pressure has 
fallen 20 or 30 points. The foregoing is 
for novocaine dosage of go to 120 mg. or 
nupercaine 1: 200, 2 ¢.c. 

All punctures are made with the patient 
in the horizontal position, lying on one 
side with the back arched. A small bore 
(gauge 20) flexible needle with short bevel 
is used to minimize dural leakage and the 
danger of breaking the needle. We believe 
that dural leakage is the chief cause of 
post-spinal anesthesia headaches. 

The interspace selected for the puncture 
depends upon the operation to be per- 
formed. For kidney operations the first 
lumbar or twelfth thoracic interspace is 
used. For operations necessitating traction 
upon the spermatic cord, the second or 
third lumbar space is chosen, for a lower 
level may not prevent pain in the abdomen 
when the cord is manipulated. The third 
or fourth lumbar interspace is selected 
for suprapubic, perineal and_ urethral 
procedures. 


COMPLICATIONS 


Nausea and vomiting occasionally occur 
during the operation. This causes little 
apprehension as it is easily controlled by 
lowering the patient’s head and instruct- 
ing him to breathe deeply with his mouth 
open and with his nose pinched. An 
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intramuscular injection of ephedrine hy- 
drochloride, 50 mg., is sometimes give. 

Post-spinal anesthesia headaches 
occurred chiefly in those patients whose 
operations have been slight and wh» 
accordingly have felt too well to obey the 
rule of lying flat in bed without a pillow 
for twenty-four hours. Case 11 (reported 
below) demonstrates the importance of 
keeping the patient in slight Trendelen- 
burg position for at least twelve hours 
postoperatively. 

No infections or damage to the central 
nervous system have occurred. Failures to 
obtain anesthesia are attributed to im- 
proper technique. 


RESPIRATORY SYSTEM 


Careful attention is given to the re- 
spiratory movements because failure of 
respiration may result from a_ paralysis 
of the accessory muscles of respiration 
and both phrenic nerves, when the anes- 
thetic reaches the cervical region in 
sufficient concentration. During this period 
there may be little change in the heart 
action and blood pressure, yet the patient 
may have respiratory troubles, hence 
respiration should be carefully observed. 
Carbon dioxide and oxygen have been 
advised in cases with embarrassed respira- 
tion and sometimes an artificial respirator 
must be employed. However, we have had 
no experience with respiratory paralysis. 


HYPERTENSION AND HYPOTENSION 


Patients with hypertension are generally 
regarded as poor spinal risks. These pa- 
tients usually have marked myocardial and 
arteriosclerotic changes and often suffer a 
50 per cent drop in blood pressure with oc- 
casionally severe clinical manifestations. 

Hypotension cases will often be found to 
have a higher blood pressure at the com- 
pletion of the operation than is usual) 
theirs. 

In both types of cases, we employ spina! 
anesthesia guardedly. 
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SELECTION OF CASES 


As in all urological services of a large 
charity hospital, the percentage of poor 
operative risks is great. Many are ad- 
vanced in age while others are almost 
moribund and require emergency meas- 
ures. Thirty-eight of these 149 post- 
operative deaths occurred in patients 
between the ages of twenty and fifty 
years, with periurethral phlegmons and 
other septic conditions. Many of those 
over fifty years of age suffered from 
advanced malignancy or urinary obstruc- 
tion and marked renal damage or extensive 
arteriosclerotic changes or a combination 
of these pathological changes. 

Table 11 lists the various operations per- 
formed under spinal anesthesia during the 
year 1930. 

TABLE II 
OPERATIONS PERFORMED UNDER SPINAL ANESTHESIA 
DURING 1930 
Transplantation of ureter into bowel 
Ureterotomy for stone 
Suprapubic prostatectomy 
Other bladder neck operations 
Perineal prostatectomy 
Perineal exposure for prostatic abscess........... 
Perineal exposure for radium implantation; Ca. of 
prostate 
Sound operation; prostatic abscess 

Litholapaxy 3 
Internal and external urethrotomy 
Ruptured urethra 
Repair of recto-urethral fistula.................. 
Repair of perineal fistula 

Orchiorrhaphy 
Operations on scrotum and testicle 


Total 


OPERATIVE DEATHS 


Dividing our deaths into age groups 
(Table 11) it is seen that more than 67 
per cent were over fifty years old and 
20 per cent seventy years or more. 


OPERATIVE RISKS (Table tv) 


Seventy-three per cent of these 149 


deaths were in patients regarded as poor 
risks, 
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TABLE 
149 DEATHS IN PATIENTS RECEIVING 
SPINAL ANESTHESIA 


AGE GROUP OF 


Age Number 
20-30 
31-40... 
51-60. 
61-70.... 
Over 70.. 
Oldest 
Youngest 


TABLE Iv 
DEATHS ACCORDING TO OPERATIVE RISK 
Deaths 
16 


24 
109 


149 


DEATHS WITHIN SEVENTY-TWO HOURS 


(Tables v—vi1) 


We feel that any death occurring later 
than seventy-two hours should not be 
regarded as a primary spinal anesthesia 
death. Thirty-five patients or 2314 per 
cent of the 149 lived less than seventy-two 
hours. Fourteen of these patients lived 
less than forty-eight hours; all were almost 
moribund from sepsis and uremia, com- 
plicating a stricture of the urethra with 
extensive periurethral phlegmon. 


TABLE v 
AGE GROUPS IN PATIENTS LIVING LESS THAN SEVENTY- 
TWO HOURS 
Age Number 
31-40. 
41-50 


Classified before operation as to their 
operative risk, there were 1 good, 4 fair, 
and 30 poor risks. Of these 35 patients, 2 
died in the operating room. 


TABLE VI 
Deaths within seventy-two hours but not attributed 
Deaths on operating table 
Questionable spinal deaths 2 


61-70 . 4 
Over 70 
Total. . . 35 
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TABLE VII 


Howley & Robertson 


Deaths within seventy-two hours. ... 34 


Cause of Death 


Diagnosis and Operation 


Stricture of urethra and) Uremia and sepsis 
peri-urethral phlegmon 
External urethrotomy, in- 
cision and drainage 
Stricture of urethra and | Uremia and sepsis 
peri-urethral abscess 
Suprapubic cystotomy, 
incision and drainage 
Hypertrophy of prostate Hemorrhage 
Suprapubic prostatec- 
tomy 


Acute cardiac fail- 
ure 


Hypertrophy of prostate 
Suprapubic prostatec- 
tomy 


Uremia; arterio- 
sclerosis 


Hypertrophy of prostate 
Suprapubic cystotomy 

Hypertrophy of prostate | Paralytic ileus 
and diabetes mellitus | 

Suprapubic cystotomy 


Contracture of bladder neck! Acute cardiac fail- 
Suprapubic cystotomy ure 


Vesical fistula and contrac- | Sepsis 
ture of bladder neck | 
Young’s punch and re- | 
pair of fistula 


Ruptured bladder Peritonitis 


Drainage and repair 


Diverticulum of bladder | Sepsis 
Diverticulectomy 


Ruptured urethra and gan- | Sepsis 
grene 
External urethrotomy, in- 
cision and drainage 


Alcoholic psycho- 
sis (wet brain) 


Carcinoma of testicle, alco- 
holic psychosis 

Orchidectomy 

Abscess of scrotum Sepsis 
Incision and drainage 

Bilateral pyonephrosis and | Uremia 
ureteral calculus 

Ureterotomy 


Cases reported in detail 


Num- 
ber of 


| Cases 


18 
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SPINAL ANESTHESIA DEATHS 


In this group of 35, there were 2 spinal 
anesthesia deaths (both patients being 
considered poor operative risks and far 
advanced in age, Cases 1 and 11), and a 
possible spinal death of a patient who was 
thought to be a good risk, Case 11. Case 
iv is included for consideration. 


Case1. Death on operating table. 

Man, aged seventy-one years, poor risk. 
Diagnosis: Ulcerated sqguamous-cell carcinoma 
of penis, chronic myocarditis and novocaine 
poisoning. 

Spinal anesthesia: 80 mg. of novocaine 
crystals were injected between the second and 
third lumbar vertebrae. Five minutes later 
patient began tossing his head from side to 
side and waving his arms. Pulse became weaker 
and more rapid but it was not considered seri- 
ously impaired. Caffein sodium benzoate gr. 
vii-SS were given and patient’s pulse became 
fuller. Shortly thereafter he began showing 
evidence of air hunger; cyanosis appeared, 
became intense, and he ceased to breathe. 
Operation, none. No autopsy. 

Case 1. Death on operating table. 

Man, aged eighty-two, poor risk. Diagnosis: 
Advanced carcinoma of prostate with metas- 
tases; general arteriosclerosis: auricular fibril- 
lation; cardiac hypertrophy. 

After forty days of urethral catheter drainage 
suprapubic cystotomy was decided upon. The 
medical service considered him a poor operative 
risk. It was thought that the operative proce- 
dure could be performed more quickly and 
with less shock (pain) under spinal anesthesia. 
Accordingly he received 100 mg. of novocaine 
crystals and immediately went into shock. 
Heart sounds became faint, rapid and irregular. 
Pulse thready. Patient ceased to breathe, no 
response to stimuli. No operation. No autopsy. 

No doubt this case was more suited for local 
infiltration. 

Case 111. Death sixteen hours postoperative. 

Chinaman (who did not understand Englis!:), 
aged thirty years, apparently a good risk. 
Diagnosis: Stricture of the urethra. 

Blood pressure 110/60. Patient received 50 
mg. of ephedrine hydrochloride before and after 
110 mg. of novocaine crystals were adminis- 
tered. The stricture which had been impassale 
was fairly easily dilated to F. 30 with souncs. 
During this time patient’s blood pressu’e 


I 

I 
| 

I 

I 

! 

4 

35 


w Sertes Vor. XXIV, No. 1 
remained at 120/70. 

He was returned to the ward in good condi- 
tion but a few hours later he was found sitting 
up in bed and in shock. Patient responded to 
treatment for shock but eight hours later he 
again was found sitting up in bed and in shock. 
Pulse was weak, his skin cold and clammy and 
p.p. 70/40. No record of urine voided but 
bladder was empty. Blood chemistry was 
normal. Did not respond to treatment. 

This case is included to make the report 
complete and fair. We feel that it may be con- 
sidered a questionable spinal anesthesia death. 

Case tv. Death seventy-two hours post- 
operative. Included for consideration. 

Man, aged seventy-one years, apparently a 
good risk. Diagnosis: Hypertrophy of prostate; 
chronic myocarditis. 

Blood pressure 150/90. Blood chemistry 
normal. Wassermann reaction negative. One- 
stage suprapubic prostatectomy. 

Patient was very apprehensive in the operat- 
ing room, blood pressure rising to 200/90. 
Fifty milligrams of ephedrine were given but he 
did not receive the 120 mg. of novocaine 
crystals until twenty minutes later because of 
great difficulty in entering the spinal canal. 
Meanwhile the patient’s blood pressure rose to 
230. The reaction of the blood pressure follow- 
ing the anesthesia was marked, the systolic 
pressure falling to 80. Four hypodermics of 
50 mg. of ephedrine hydrochloride were given 
and the blood pressure reached 100. The opera- 
tion was longer than usual because the edges 
of the bladder neck were sutured. 

He was returned to the ward in fair condition 
but he did not do well postoperatively. His 
blood pressure remained at 200/90 and he was 
dull mentally and uncooperative. He died 
seventy-two hours postoperative with marked 
abdominal distention and edema of the extremi- 
ties. No post-mortem. 

Spinal anesthesia may have been a contribu- 
tory cause of death. 

A substitute interne on the service was 
responsible for the patient receiving so much 
ephedrine. Rather than repeat the ephedrine 
when there is a continued drop in blood pres- 
Sure, we have occasionally given adrenalin 
chloride mv intravenously. 


COMPARISON OF INHALATION ANES- 
THESIA WITH SPINAL ANESTHESIA 


\eviewing the previous six years (1919 
to 1924 inclusive) we find that 1094 gas- 
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oxygen and gas-oxygen-ether anesthesias 
were. given on the Bellevue Hospital 
Urological Service and that there were 164 
postoperative deaths. During this period, 
spinal anesthesia was also used but not as 
routinely as in the succeeding six years. 

Table viu lists a comparison of these 
two methods of anesthesia and _ their 


postoperative mortality. 


TABLE 

ANESTHESIA 

Gas-oxygen and 
gas- oxygen-ether 

Year Number 
114 
1920..... 139 
192%..... 
1922. 234 
246 
159 


Spinal 
Year Number 
122 
156 
1927.... 216 
316 
338 
1930......- 342 
Total 6 years 1490 
Postoperative mortality 
149 Or 10 per cent 


Total 6 years 1094 
Postoperative mortality 
164 or 15 per cent 


Although no attempt is made to prove 
anything, we believe the comparison is 


very significant when one considers that 
each six-year period was from the same 
service, with practically the same visiting 
staff and with the same type of cases. — 


SUMMARY 


1. Spinal anesthesia as employed by us 
is comparatively safe and is_ usually 
preferred to general anesthesia on the 
Bellevue Hospital Urological Service. 

2. In a six-year period 1490 spinal anes- 
thetics were administered. Two spinal anes- 
thesia deaths, both patients poor risks and 
over seventy-one years of age, are reported; 
also two possible cases for consideration. 

3. Hypotension and hypertension cases 
with cardiovascular damage are the poorest 
risks. We do not advise spinal anesthesia 
for children or for apprehensive patients. 

4. Nupercaine 1:200 is best suited for 
long operations with novocaine crystals 
for short procedures. 

5. A comparison between two six-year 
periods has been made from the same 
service with the same type of cases and 
practically the same attending staff. 


BASAL ANESTHESIA WITH SODIUM AMYTAL 


Joun B. MatrHeEws, M.D., F.A.c.s. AND DONALD AUSMAN, M.D. 


MILWAUKEE, WIS. 


HISTORICAL 


HE attempt to procure surgical 

anesthesia by the administration of 

drugs intravenously is by no means a 
recent procedure. In 1872 Oré reported 
anesthetization of 51 patients by the 
intravenous injection of chloral hydrate. 
This drug had been previously used both 
for sedation and anesthesia by rectum. 

Prior to 1910 Burkhardt reported con- 
siderable clinical experience with the in- 
travenous injection of isopral. He used it to 
produce anesthesia and more extensively 
as a preliminary to the intravenous ad- 
ministration of ether. 

Early in this century, Schmedeburg and 
later Dreser made some original investiga- 
tions of the use of alcohol derivatives, 
producing hedona, which was _ used 
intravenously. 

Since the World War further work on 
the use of alcohol derivatives in this con- 
nection has resulted in at least one of 
distinct advantage, namely, the production 
of tribromethanol, or avertin by Will- 
stadter and Duesberg. This drug has been 
given both intravenously and per rectum 
in a very large number of clinical cases 
with very good results. Martin in 1929 
reported 250 cases anesthetized by means 
of 96 per cent ethyl alcohol in glucose 
intravenously. 

In 1924 Fredet and Perlais' succeeded 
in inducing general anesthesia with the 
barbituric acid series. They used a mixture 
of di-ethyl-allyl-barbiturate (somnifene) 
administered intravenously. 

In 1926, Page and Coryllos? used sodium- 
iso-amyl-ehtyl-barbiturate (sodium amy- 
tal) to produce general anesthesia in 
animals, by the intravenous route. 

In 1927 Bumm! used a barbituric acid 


derivative, (pernokton) intravenously as a 
means to anesthesia. 

In February, 1929 Zerfas and MaCal- 
lum* of the Research Department of 
Indianapolis City Hospital reported the 
successful induction of general anesthesia 
with sodium amytal in about 400 cases. 

Lundy‘ of the Mayo Clinic in September, 
1929 reported 1000 cases in which sodium 
amytal had been used as an adjunct or 
basal anesthetic, the combination of this, 
with other anesthetic agents, constituting 
what he terms “balanced anesthesia.” 

We began the use of sodium amytal in 
connection with anesthesia of surgical 
patients in 1930 and are now able to review 
our clinical experiences with 168 cases, 
comprising a wide variety of surgical 
conditions and of ages and general health 
of the patient. 


PREOPERATIVE PREPARATION 


To insure rest the night before operation 
we give sodium amytal grains 3 at 9 P.M. 
In our first 6 cases we gave the usual 
preoperative hypodermic of morphine sul- 
phate grain 14 and atropine sulphate grain 
1450 an hour before operation. 

Feeling that some other method might 
reduce the amount or frequency of supple- 
mental anesthetic, we tried several, but 
were unable to find any that equalled it, or 
there were disadvantages rendering their 
use inadvisable. 


ADMINISTRATION AND DOSAGE 


The intravenous method of administra- 
tion was followed in all our cases. An 
ampoule of the dry crystalline sodium amy- 
tal is brought into solution by the addition 
of 10 c.c. of triple distilled water and as 
soon as the mixture becomes clear it 's 
ready to use, after it has been allowed to 
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stand for from seven to ten minutes so 
that the solution is permitted to reach 
its correct hydrogen-ion concentration. If 
the solution does not become perfectly 
clear or there is a sediment it is considered 
unsafe to be given intravenously. 

The injection is made under sterile 
conditions into one of the veins of the 
forearm, very slowly so that not more than 
1 c.c. of the solution enters the vein per 
minute. The operation should not be 
started until ten to fifteen minutes have 
elapsed after the termination of the injec- 
tion as this time is required for its full 
effects. If the operation is begun sooner, 
the patient may be partly roused, in which 
case he does not return to full narcosis. 

We have been unable to work out any 
direct method of ascertaining the proper 
dosage of sodium amytal for any particular 
patient, such as those based upon weight, 
age, etc. However we found that we could 
reach a fairly accurate estimate of the 
amount necessary by carefully noting 
the hypnotic dose required during its 
administration, and adding an additional 
like amount. 

The aged were considerably more sus- 
ceptible to its hypnotic and anesthetic 
effects than younger individuals, while 
blond and red haired persons seemed more 
resistant than the dark complected ones. 

Our dosage has ranged from 0.5 gm. to 
2 gm., the average in the 168 cases being 


0.93 gm. 


REACTIONS DURING AND AFTER 
OPERATION 


Handling of very delicate and sensitive 
Structures during operation such as the 
skin, peritoneum, mesentery, middle ear, 
etc., will often rouse the patient more 
than any other part of the operation and 
is frequently the only reason for adding 
supplemental anesthesia, and this only 
during that part of the work. Many of 
our patients have previously been operated 
on under inhalation or local anesthesia 
alone and without exception have ex- 
pressed their preference for this “‘injec- 
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tion” method. Most of them are so 
enthusiastic that they volunteer the in- 
formation that this is the one that is 
wanted if they must ever be operated on 
again. The postoperative period of nar- 
cosis varies considerably, ranging from 
two to eighteen hours with an average of 
six hours. 


SUPPLEMENTAL ANESTHESIA 


The use of supplemental anesthesia is 
required for various reasons. Usually this 
is because of restlessness, to secure satis- 
factory muscular relaxation, or to control 
pain reaction. Ether is very well tolerated 
when used in this connection and is not 
accompanied by vomiting or retching, 
and rarely by a temporary respiratory 
disturbance such as coughing, etc. Even 
in such patients there is no recollection of 
any pain or other uncomfortable sensation. 

Local infiltration with 44 to 1 per cent 
procaine solution was used in five of our 
early cases. The results in these were 
disappointing. It did not seem to reduce 
the pain reaction of the patient during 
operation, such as restlessness and strug- 
gling or muscular rigidity, to any appre- 
ciable extent. 

We have used sodium amytal in con- 
junction with spinocaine spinal anesthesia 
and find perfect relaxation in connection 
with abdominal operations. However ex- 
cept in selected cases, presenting unusual 
difficulties and necessitating extreme re- 
laxation we believe the combination un- 
necessary. This conclusion is borne out 
by a report Sise® of Boston. In this connec- 
tion the blood pressure must be watched 
carefully because of the added drop due 
to the sodium amytal and proper prepara- 
tion must be made to handle it. 

Ether is the supplemental anesthetic 
of choice, we believe, unless it is specifically 
contraindicated, though nitrous oxide or 
ethylene act well. 


POSTOPERATIVE CARE 


There is no essential difference from that 
following other forms of anesthesia. Fluids 
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may be permitted at the discretion of the 
surgeon without fear of nausea or vomiting 
as soon as the patient is conscious. 

During the postoperative reaction the 
tongue may relax and obstruct the air 
passage completely with none of the usual 
symptoms of stertor, struggling, choking, 
etc., present in other anesthesias. There- 
fore a nurse may easily overlook this with 
possible disastrous results. Such a condi- 
tion did arise with two of our early 
patients, though fortunately it was dis- 
covered in time. 

Since instructing the anesthetists to 
insert an airway and leave it, and advising 
the floor supervisor that the patient must 
be watched constantly till consciousness 
returns, we have had no trouble. 

Usually the only symptom is a cyanotic 

pallor, but if the air way is inserted and the 
patient’s head is turned to the side there is 
no reason to fear respiratory obstruction. 

If it is desired that the duration of 
the postanesthetic unconsciousness be re- 
duced considerably an ampoule of ephe- 
drine sulphate gr. 34 may be injected just 
before the patient leaves the operating 
room. Postoperative restlessness Is con- 
trolled by an appropriate hypodermic of 
morphine. 


ADVANTAGES OF SODIUM AMYTAL AS 
A BASAL ANESTHETIC 


Absence of fear complex. 
Absence of stage of excitement. 
3. Reduction of frequency of 
monary complications. 
4. Reduction of postoperative nausea 
and vomiting almost to the vanishing 
point. 


pul- 


Postoperative gas pains and tym- 
panites materially lessened. 

6. The small amount of supplemental 
inhalation anesthesia required if its use 
becomes necessary. 

Its safety in patients with hyper- 
tension, since in nearly all it reduces the 
pressure during the operation and immedi- 
ate postoperative period. 


8. Favorable expression by patients 
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who have had previous inhalation or loca | 
anesthesia. 

9g. We feel safe in especially recom- 
mending it in surgical cases with cardiac 
disease of all types, though we have had 
no experience in patients with heart block. 
This is well substantiated by the observa- 
tions of Bower, Burns, and Mengle,® who 
after making a series of electrocardio- 
graphic tracings on their heart cases in 
surgery before, during and after operations 
came to the conclusion that “sodium 
amytal has little direct effect on the 
diseased heart muscle.” 

10. The asthenic patient seems to stand 
operations surprisingly well. 

Extensive operative procedures may 
be done with much less likelihood of 
postoperative shock. This is probably due 
to its effect upon the Diencephalon, 
reducing reflex stimulation. 

Since it does not increase blood 
sugar beyond normal limits, according to 
most investigators, it is of value in sur- 
gery of diabetic patients. 

13. There is no evidence of kidney 
irritation. Exhaustive and carefully con- 
trolled chemical investigations of the urine 
have utterly failed to show any evidence 
that sodium amytal or any of its three 
possible disintegration products is elimi- 
nated by way of the kidneys. Therefore it 
may be used with impunity in those suffer- 
ing with nephritis. 

14. There is no danger of explosion 
when the use of a cautery or other elec- 
trical apparatus is required during the 
operation. 


DISADVANTAGES AND 
CONTRAINDICATIONS 


1. Constant postoperative supervision 
is required of the nurse till the patient 's 
conscious, to prevent possible asphyxiation 
due to the relaxation of the tongue and 
consequent blocking of the air passages. 

Postoperative catheterization is more 
often necessary. 

3. The prolonged postoperative period 
of unconsciousness. This does not in cur 
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opinion constitute a valid objection, how- 
ever, Inasmuch as most of our patients 
express their appreciation of this period 

freedom from the usual postoperative 
pain and their complete rest during this 
time. 

4. Drop in blood pressure. This has 
never been alarming, nor has it been of 
any detriment to the patient. We disregard 
it entirely since following the incision the 
pressure rises to nearly normal in almost 
all. 

. Respiratory obstruction. 

6. Debilitated elderly patients. This 
is given by Mason,' but we have used it in 
a smaller dosage than the usual with 
gratifying results in such patients. 

7. Very low blood pressure. 


EFFECT ON THE CIRCULATORY SYSTEM 


The blood pressure decreased from 
15 mm. to 40 mm. systolic and 10 mm. to 
30 mm. diastolic, during the administra- 
tion of sodium amytal but the stimulus 
of the incision quickly restored it to or 


nearly to its previous level. This fall is 
said to be anaphylactoid in origin in com- 


mon with the circulatory effect noted 
after Intravenous injection of solutions of 
many drugs. 

The pulse rate was usually moderately 
increased probably due in part to vagus 
inhibition. Gruber and Roberts have stud- 
ied the effect of barbiturates on the isolated 
cat and rabbit heart and found vasodilata- 
tion of the coronary circulation. 


EFFECTS ON THE RESPIRATORY SYSTEM 


The rate continued at about the normal 
average but there was usually some reduc- 
tion in the respiratory excursion, and 
sometimes a slowing to ten per minute. 


EFFECTS ON THE URINARY SYSTEM 


Zerfas and McCallum* have reported 
that no essential urinary changes were 
found except for excessive excretion 
of urates for about twenty-four hours, 
anc’ a slight drop in non-protein nitrogen 
within normal limits for a day or two. 
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SYMPTOMATIC EFFECTS 


As the injection is being slowly made the 
first noticeable effect is increasing difliculty 
in phonation followed by drowsiness and 
unconsciousness with snoring. No stage 
of excitement has been present. The 
degree of muscular relaxation varied widely 
in different individuals regardless of the 
size or sex of the patient and increasing 
the amount of sodium amytal did not 
control this factor. 


PHARMACOLOGICAL ACTIONS AND 
EFFECTS 


Blood Sugar. Reports of various in- 
vestigators indicate divergent results of 
their experiments. Hepburn, Latchford, 
McCormick and Macleod,’ Britton, Mark- 
owitz, and Collens find normal or slightly 
subnormal blood sugar values after amytal 
anesthesia. 

Weiss reported an increase of blood 
sugar, highest, one to two hours after the 
injection and the hyperglycemia persisted 
from six to twenty hours. Zerfas and 
McCallum reported that the blood sugar 
showed a tendency to increase but rarely 
exceeded mininal normal limits in healthy 
individuals. 

Metabolism. This was found to be 
slightly lowered by Deuel, Chambers and 
Melhorat but it usually remained at a 
constant level even though there was a 
fall of 2 or 3 degrees in body temperature. 
The fall in body temperature usually 
ended in three or four hours. 

Central Nervous System. Unconscious- 
ness ensues, rapidly and quietly without 
struggling, when from 3 to 7 grains have 
been given. Speech becomes slurred and 
soon ceases, and hearing is abolished. 
The corneal wink reflex is lessened, and 
the pupils contracted and usually fixed. 
The throat or gag reflex remains and the 
knee reflexes are usually present though 
diminished. At this time it is believed that 
the barbiturates act selectively upon the 
hypothalamic portion of the diencephalon. 
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Musculature. The voluntary muscles 
did not relax as completely as in inhalation 
or spinal anesthesia. No appreciable effect 
is noted upon the rhythmic contractions 
of smooth muscle (Drabkin, Ravdin, Hirst 
and Lapham). 

However, those patients over fifty- 
five years became increasingly relaxed 
so that usually no supplemental anesthesia 
was required for this purpose. 


OTHER USES AND EFFECTS OF SODIUM 
AMYTAL 


Hofvendahl* reported in 1921 that he 
had found barbital to be a useful, almost 
specific, antidote to the poisonous effect of 
cocaine and novocaine. 

Knoefel, Herwik and Lovenhart® in 
1928 report that they found sodium amytal 
to be much more effective as an antidote to 
cocaine and novocaine poisoning than is 
barbital (luminal). The experiments of 
Isenberger and Lundy show that it con- 
trols the convulsions of cocaine or novo- 


caine poisoning and the respiratory em- 
barrassment and consequent anoxemia. 
Of course, then, cocaine and novocaine 


should be an antidote for such effects 
of sodium amytal. Since the report of 
Knoefel, Herwik and Lovenhart, other 
investigators have verified their findings in 
later experiments. 

Kempf, McCallum and Zerfas' of In- 
dianapolis report their results of the 
treatment of 10 cases of strychnine poison- 
ing by the intravenous use of sodium 
amytal. The amount of strychnine known 
to have been taken by their patients 
ranged from '5 grain to between 8 to 12 
grains. Yet there were no deaths. 

Thus we have an additional and efficient 
antidote for poisoning by cocaine, novo- 
caine and similar drugs, and for strychnine 
which has heretofore been so_ baffling. 


UNTOWARD EFFECTS IN THE USE OF 
SODIUM AMYTAL 


1. Severe Coughing. Thisdifliculty was 
experienced in about 12 of our own cases, 
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only at the beginning of the administration 
of ether. 

2. Postoperative Restlessness. 
easily controlled by morphine. 

3. Postoperative This devcl- 
oped in a small percentage of our early 
cases, but with adequate preoperative 
preparation and morphine postoperatively 
as indicated we have entirely eradicated it. 


This is 


CONCLUSION 


Sodium amytal (sodium sio-amyl-ethy|- 
barbiturate) used intravenously or even 
rectally (if it is not possible to locate a 
vein) with proper preoperative prepara- 
tion is a valuable addition to our other 
forms of anesthesia, either alone or as a 
basal anesthetic in connection with in- 
halation or spinal anesthesia. 
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METYCAINE IN SPINAL ANESTHESIA 


Won. R. MEEKER, M.D. F.A.C.S., 


MOBILE, ALA. 


URING the development of spinal 
anesthesia nearly all of the more 
common local anesthetic drugs have 

been used. With the introduction of 
novocaine over twenty-five years ago, 
however, all previous preparations were 
discarded, so that it has been this drug 
alone which accounts for the present 
widespread use of spinal anesthesia. Nearly 
all of the various techniques used today 
have to do with some method of employing 
novocaine. Its toxicity is low in proportion 
to its anesthetizing power. It is instantly 
soluble in small quantities of water or 
spinal fluid and it is a stable compound 
which can be sterilized and kept without 
deterioration. 

During the past few years research 
workers in the field of synthetic chemistry 


have produced several preparations in- 
tended as substitutes for novocaine. One 
of us! experimented with ten such prepara- 
tions over three years ago in order to 
determine whether any of them would be 
suitable for clinical use. Of these, No. 33C 


seemed to possess properties in some 
respects superior to novocaine. It was 
supplied liberally to clinicians throughout 
the country under the name of neothesin. 
This drug has given uniform satisfaction 
in widespread clinical use during the past 
three years? and is now being detailed to 
the profession under the trade name of 
metycaine. 

Vetycaine is the hydrochloride of gamma 
(2-methyl piperidino) propyl benzoate, and 
belongs to the group of substituted piperi- 
dino-alkyl benzoates. It is an odorless 
white crystalline powder, and is readily 
soluble in water. Its solutions do not 
deicriorate by boiling and are compatible 
with adrenalin. In infiltration anesthesia 
it produces a prompt diffusible and lasting 
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anesthesia, without local tissue damage or 
consequent weeprry: with healing. As 
much as 250 c.c. of !4 per cent solution 
with adrenalin have been employed in 
operations without symptoms of systemic 
toxicity. It has been received favorably 
by surgeons of the eye, ear, nose and throat 
and of the genitourinary tract. It is of 
particular aa in those nose and throat 
cases where topical application is essential 
and cocaine cannot be tolerated.’ 

As a surface anesthesia in genitourinary 
work Walther‘ regards it as a satisfactory 
non-toxic substitute for cocaine. In office 
work Frazer® has found it excellent in 
cystoscopy, dilatation of urethral strictures 
and diathermy of bladder tumors. In 
dentistry’ it is valuable in extraction, nerve 
block and cavity preparation. No derma- 
titis or unpleasant odor has been observed. 

In sacral anesthesia 30 c.c. of 14, and 
also of 1 per cent solutions give as satis-- 
factory results as do the novocaine mix- 
tures. But few reports are available on the 
use of metycaine in spinal anesthesia. It 
was first employed by Meeker over three 
years ago. Because of insufficient supply of 
sterile ampules the work was not resumed 
until the early months of 1933. Meanwhile 
Woodbridge’ has reported satisfactory re- 
sults in a series of 43 cases from the Lahey 
Clinic. The following series of cases is 
largely confirmatory of the findings of 
Woodbridge and is published because of 
the need of further clinical reports before 
the drug is recommended to the profession 
for spinal anesthesia. 

The operations in Table 1 were performed 
under metycaine spinal anesthesia on the 
writers’ service at the Mobile City Hospital 
during the months of February to June, 
1933. During the same time novocaine 
spinal anesthesia was employed in a larger 
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injection of a larger amount until at the 
end of three or four such maneouvers the 


syringe is empty (barbotage). The patient 


series of cases for comparison. These 
patients were all good surgical risks, so 
that the same dose, 100 mg., of metycaine 


TABLE I 
TWENTY-FIVE SUCCESSIVE OPERATIONS PERFORMED UNDER 100 MGM. METYCAINE SPINAL ANESTHESIA 


| 


Duration of Duration of , 
Operation | Anesthesia Pressure | Point of 


| 

in Minutes | in Minutes| bedore Blood 
Operation | Pressure | 


Blood | Lowest 
Postanestbetic 


Effects 


Symptoms 


Operations during Anesthesia 


Appendectomy 100-70 | 


Bilateral herniorrhaphy.............! 110-70 Nausea and vomiting | 


Curettage, trachelorrhaphy and peri- 


neorrhaphy. 115-70 


Pyosalpinx, tubo-ovarian abscess and 


| Nausea and retching Headache 


120-75 


Subtotal hysterectomy 135-90 6 | Nausea | Nausea and headache 


Appendectomy | 128-86 


Herniorrhaphy | 190-100 


Total hysterectomy 150-110 


158-100 Painful closure 


156-096 


Bilateral pyosalpingectomy 


| Nausea and headache 


Tubo-ovarian abscesses 120-80 | Pulse very weak 


Subtotal hysterectomy | | 


Subtotal hysterectomy 110-70 | Pulse very weak ts) 


. . 
Excision, malignancy of thigh, resec- 
tion inguinal glands.............. 


157-70 150-70 | 


Salpingectomy, appendectomy r10-70 100-60 | 


75-40 | Nausea and vomiting | 


112-76 o 


Subtotal hysterectomy 120-70 


Salpingectomy, appendectomy 140-80 


Tubo-ovarian abscesses... . 124-76 102-70 | Slight nausea 


Subtotal hysterectomy 135-90 80-54 | 


Subtotal hysterectomy 124-78 118-70 | Slight nausea 


Herniorrhaphy........ 115-70 90-50 | Slight pain 


| Headache 


| 
| 


Appendectomy 120-70 100-60 o 


Total hysterectomy 150-90 85-40 


Subtotal hysterectomy 120-75 90-50 ° 


Tubo-ovarian abscess; pyosalpingec- | 
100-40 | Nausea and retching 


tomy..... 120-80 | 


was used in all cases. The method em- 
ployed was that of Labat® which we believe 
to be the safest and at the same time the 
simplest of all techniques of spinal anes- 


was then placed in the position for opera- 
tion and by the time all preparations 
for the beginning of the operation had been 
completed, surgical anesthesia was com- 


thesia. Pure crystals in a sterile ampule 
were dissolved in 3 to 4 c.c. of the patient’s 
spinal fluid, then partially injected and 
further mixed by the aspiration and 


plete. The time elapsing between the 
completion of the spinal injection and th: 
beginning of the operation was from 
twelve to eighteen minutes. 


° 
115-70 
100-60 o 
128-86 
° 
0 
| : 
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A preliminary hypodermic of morphine 
sulphate (16 to }4 grain) was administered 
one-half hour before leaving for the oper- 
ating room. This is valuable in controlling 
the patient’s mental apprehension and 
insuring cooperation. At the conclusion 
of the spinal injection and before draping 
the patient an ampule of ephedrine, 
34 grain, and caffeine sodio-benzoate, 
714 grains, was given hypodermically to 
sustain blood pressure. An inspection of 
the blood pressure readings will show 
circulatory depression about the same as 
with novocaine. It is our custom when the 
systolic pressure falls to 50 to administer 
another 34 grain ampule of ephedrine. 

The quality of anesthesia was excellent 
in all cases except two, and in neither of 
these was it necessary to resort to inhala- 
tion anesthesia. The Trendelenburg posi- 
tion was employed in pelvic operations the 
same as in general anesthesia. Thoracic 
respiration remained normal in all cases. 
Relaxation was excellent permitting of less 
delay during operation and less trauma to 
tissues from packs and retractors. Pelvic 
viscera may thus be efficiently inspected 
before any manipulation. 

There were little or no untoward post- 
operative effects. On returning to the wards 
nausea was observed in 3 cases, and 
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headaches in 3 cases but in no instance 
was it of sufficient severity to be of special 
concern. There was no postoperative shock 
and no more disturbance of kidney, liver 
and intestinal function than with novocaine. 


CONCLUSIONS 
Metycaine has given as satisfactory 
results in spinal anesthesia as novocaine. 
The dose of 100 mg. administered according 
to the technique of Labat is the equivalent 
of 120 to 150 mg. of novocaine administered 
in a similar manner. 
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ECTOPIC BONE 


J. E. Kearns, M.D. 


CLEVELAND, O. 


si- finding of a section of ectopic 


bone in a diseased ovary removed by 

Dr. W. E. Lower has stimulated a 
renewed interest in this type of anomaly. 
The history of the patient in this instance 
was entirely irrelevant to the condition 
present. An area of hard, bony tissue was 
noted by the operator and on pathologic 
section revealed numerous areas of com- 
pact bone, one of which is shown in the 
accompanying photomicrograph (Fig. 1). 

Outerbridge** has presented a study of 
14 cases gathered from the literature, and 
7 of his own. The bony process is more 
clearly shown in his sections than in the 
completed process as seen here. 

In an attempt to explain such occur- 
rences, a brief review of our present 
knowledge of ectopic bone follows. 

Heterotopic or ectopic bone, as_ the 
name implies, is the formation of actual 
bone with or without hematopoietic mar- 
row elements in aberrant situations with 
respect to the normal skeletal system, 
and is not to be confused with pathologic 
calcification of various diseased or degener- 
ate tissues. There are only a few structures 
in the human body in which this type of 
bone growth has not been found. The 
presence of bone under such conditions 
reveals with the greatest clarity the 
fundamental factors which come into play 
in osteogenesis free from stimulation by 
remnant bony structures. Hence most of 
the progress in the study of bone growth 
now and in the future will probably be 
made from the observation of such bone 
formation. Up to the present time the 
conceptions of the function and structure 
of bone have been too circumscribed and 
narrow, overlooking the fact that bone is 
a structural material derived from con- 
nective tissue. Therefore, one should not 


be surprised to see bone revert to con- 
nective tissue, cartilage transformed di- 
rectly into bone, or tendinous tissue be- 
come infiltrated with calctum and trans- 
formed into bone. In fact, the tissues of 
this group, all derived from mesenchyme, 
undergo ready and frequent transforma- 
tions. This idea was first brought out by 
Reichert® in 1845, but even today there 
are many who do not have this viewpoint 
and regard bone as something fixed and 
hard, not realizing that it consists of at 
least one-third organic matter. 

The fact that such bony growths exist 
is without question. In reviewing the 
literature it is first noted that the majority 
of cases occur in the cardiovascular system 
in connection with sclerosis and degenera- 
tion. Howse” reported probably the first 
case in 1877, citing the occurrence of the 
bony growth in the axillary artery, ap- 
parently resulting from an altered condi- 
tion in the middle coat of the vessel. 
From this date on many authors have 
reported its occurrence in blood vessels 
and the valves of the heart, finding a 
predominant incidence in cases accom- 
panied by sclerotic changes in the ves- 
sels.*:1%11:23 Ectopic bone has been re- 
ported in brain tumors, calcification of the 
meninges, '*:?? lymph nodes,* bladder mu- 
cosae, pleurae,* muscle, calcified uterine 
myoma,* liver,!* suprarenal capsule (in 
a girl, aged three and a half)® and lapa- 
rotomy scars particularly following oper- 
ative procedures on the bladder,?!* pedicle 
of renal calculus,“* choroid coat of the 
eyes, squamous cell carcinoma of the 
skin* and in the fallopian tube.* 

The vascular and urogenital systems 
have been the site of predilection for the 
experimental production of aberrant bone. 
Barth® in 1895 introduced a portion of 


142 


Now Serres Vor. XXIV, No. 1 


incinerated bone into the peritoneal cavity 
of a cat, and six weeks later found it 
penetrated by connective tissue; in several 
places true bone was seen in contact with 
material containing calctum. Harvey'**$ 
was able to induce the formation of bone 
in the aorta of rabbits by the application 
of irritants to the vessel walls. In 1902, 
Sacerdotti and Frattin®* reported experi- 
ments leading to the formation of bone 
and bone marrow in about seventy-four 
to eighty-five days, by means of the 
permanent ligation of the kidney pedicle. 
Their work has been substantiated by 
other experimenters.***® Pearce* noted 
that after the removal and repair of 
approximately the lower half of a dog’s 
kidney, bone was formed in conjunction 
with the epithelial buds of the pelvis in 
about 30 per cent of the animals. Strauss® 
observed the formation of bone in experi- 
mental reconstruction of the ureters in 
dogs and felt that it might possibly be due 
to urinary reaction. 

By use of the ligation method men- 
tioned above, Asami and Dock‘ proceeded 


to study in histologic detail the formation 


of this bone. The animals used were 
rabbits and they were killed at varying 
intervals so that progressive bony changes 


in the kidney could be noted. They con- - 


cluded that the bone forms “through the 
activity of young fibroblasts which ac- 
cumulate to form a membrane-like struc- 
ture; subsequently, by the direct ossifica- 
tion of hyaline connective tissue in con- 
tinuity with preformed bone and through 
erosion of lime plaques by granulating 
tissue and the laying down of lamellar 
bone by cells derived from the fibroblasts. 
Bone formation in the rabbit’s kidney 
begins, not in direct contact with the 
calctum plaques, but in the loose vascular 
connective tissue close under the transi- 
tional epithelium of the calyces.” They 
reported, at the same time, the results of 
subcutaneous autotransplants of the ear 
and xiphoid cartilage. Here they noted 
that “the bone is formed by the fibroblasts 
‘{ the perichondrium which erode and 
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invade the calcified areas in this new 
cartilage.’ A similarity between the type 
of ossification in aberrant bone and in 


Fic. 1. Section showing area of true bone surrounded 
by fibrous capsule, along side of which may be seen 
an area containing a hyaline-like substance. This 
represents completed process of ectopic bone growth. 


the ossification of normal membranes is 
seen in the kidney; on the other hand, 
the autotransplants are identical with 
bone growth occurring in endochondrial 
ossification. 

Leriche and Policard,** in 1917, tried 
to produce bone experimentally in man 
by rolling proliferating granulating tissue 
into a cylinder. In some of the grafts, 
bone was shown, while in the others there 
was no evidence of this formation. This 
variation in results could easily be ex- 
plained by the fact that in the instances 
where bone was found there had been 
trauma to the femur and thus a local 
source of calcium was available. 

In 1931, Huggins” showed by trans- 
plantation of the ureters to the belly wall 
that bone could form in the transplanted 
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fascia to the dome of the bladder of dogs 
in the absence of urine, and further, that 
if bladder mucosa and the full thickness 
of the bladder were transplanted into 
the fascia of the belly and thigh, bone 
would also be found. This experiment 
disproved the idea of Neuhof,*! Leriche 
and Policard® and Phemister,** that this 
was due to the reaction of the dog’s urine 
which is acid; rabbits and sheep have 
alkaline urine and no such results have 
been obtained in these animals. In Hug- 
gin’s experiments bone occurred in these 
transplants to fascia (Huggin’s patch) 
in about twenty days. 

Huggins concluded that there is a direct 
influence of certain epithelium on con- 
nective tissue, thus stimulating bone for- 
mation. Bone forms around a transplant of 
the bladder, ureter and the renal pelvis 
epithelium to certain parietal fasciae (rec- 
tus sheath, fascia lata and subcutaneous 
tissue) and to the muscle and synovial 
membrane in the dog and such bone is 
true spongy bone with haversian canals 
containing fibrous and hemopoietic bone 
marrow. The fibrocytes seen in such 
areas may be differentiated functionally 
from those which appear anatomically 
similar but do not participate in osteo- 
genesis (those seen around epithelial trans- 
plants into the kidney, liver, spleen and 
rectus abdominis fascia of the rabbit). 
The study showed that it is the newly 
formed epithelium and not the non- 
proliferating part of the transplant which 
is the essential feature in the formation 
of bone. A chemical examination of the 
cystic content revealed a relatively large 
amount of calcium and phosphorus. Simi- 
lar osteogenesis was not seen following 
transplantation of gallbladder, gastric, 
jejunal and prostatic epithelium. Drag- 
stedt and Kearns" and Abbott and Good- 
win! have substantiated this work further; 
the former showed the occurrence of bone 
in parathyroidectomized animals to be 
variable under such conditions. 

There is a primary similarity between 
pathologic calcification and aberrant bone 
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formation; not only are the two frequently 
seen together but both may be produced 
by experimental injection of salts. Also, 
chemical analysis of areas of calcification 
show that the chemical composition of the 
two is quite constant and similar.® As 
to the factors which bring about or influ- 
ence this process, Klotz*? felt that it 
might possibly be due to the presence of 
fatty acids or soaps in areas of chronic 
inflammation. This idea was controverted 
almost from the first. Wells and Mitchell" 
found that only a small amount of calcium 
would deposit in a relatively large amount 
of soap and acid and that no such extensive 
process of destruction could be massive 
enough to cause any great amount of 
calcification. Also, an attempt to extract 
soaps of calcium from tissue undergoing 
calcification was futile. With regard to 
the protein combinations with calcium: 
analysis of areas of calcification revealed 
only small amounts of protein and rela- 
tively large amounts of calcium. That 
proteins on the alkaline side of their 
iso-electric point can fix calcium, there 
can be no doubt, but if this factor plays an 
important rdle in the local fixation of 
calcium in tissue, it has yet to be proved. 

Kleinmann*! offered a simpler explana- 
tion for calcium deposits in devitalized 
tissue. He measured the alkalinity in 
dead tissue as compared with that in 
undamaged organs. Although his results 
were only comparative values he felt 
that it was quite conclusively evident 
that there is more alkaline reaction in 
areas of dystrophic calcification than in 
normal tissue. This same idea of alkalinity 
and low carbon-dioxide content as well 
as the relative avascularity of the area 
involved has been emphasized by Wells. 
The latter has suggested the importance 
of hyaline change due to its similarity to 
cartilaginous tissue, the true chemica! 
nature of which is unknown. 

In 1900, Grandis and Mainini® an- 
nounced that the phosphorus of ossifying 
cartilage could be converted from organic 
combinations into forms which removed 


New Serres Voc. XXIV, No. 1 


calctum from the blood. Robison and his 
collaborators,®! however, have recently 
demonstrated an enzyme in cartilage which 
acts upon acid-soluble organic compounds 
of the blood with the release of free 
phosphoric acid. This substance, phos- 
phatase, exerts a similar action on glycero- 
phosphates and hexomono phosphates and 
diphosphates, and calcification has been 
obtained also in solutions of glycero- 
phosphate. On the basis of their experi- 
ments, they proposed that in areas of 
ossification the enzyme converts organic 
and soluble phosphate to inorganic phos- 
phates with sufficient local increase of 
phosphatic concentration to exceed the 
solubility of Ca X POx,, and to precipitate 
Cas; (PO,)e. The presence of such a 
substance or one comparable to it has not 
been demonstrated in devitalized tissue, 
although the possibility that a_ local 
increase in phosphatic concentration in 
tissue is an important factor in bone 
formation has by no means been excluded. 
Stirling®* recently studied aspirated fluid 
from the hematoma about fractures (in 
humans) and discovered that only a small 
amount of phosphatase was present. He 
also found that early in the process the 
fluid is much too acid for any action of the 
enzyme, although later it swings back to 
the alkaline side. 

The controversies with regard to the 
chemical composition of bone are much too 
lengthy to consider in detail here, but it 
should be mentioned that a fairly fixed 
formula is being derived since the chemical 
methods for analysis have become more 
exact.?#533 More recently, Taylor and 
Sheard® and Roseberry, Hastings and 
Morse®? by a study of roentgen spec- 
trography have suggested that bone be- 
longs in the apatite series, the formula 
for which compares quite closely with that 
worked out chemically by Bogert and 
Hasting.® 

After a sketchy review of the literature 
and experimental work, it is obvious that 
‘he formation of ectopic bone is not a 
retrograde process but one of progression. 
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The elements in such an area are very 
complex and both constructive and de- 
structive agents may be noted, but the 
end result is one of progression or bone 
formation. Through the years numerous 
explanations have been offered. Cohnheim 
states that all such growths are due to the 
development of latent nodules of em- 
bryonic bone. No one has been able to 
demonstrate one of these embryonic in- 
clusions, and Bunting" disposes of this 
hypothesis on the ground that the occur- 
rence of ectopic bone is too frequent to 
be explained on such a basis. Ollier** 
in his early work viewed this situation as 
one of periosteal development but this has 
been shown to result from the bony 
particles which accompany it.** The idea 
credited to von Hausemann by Outer- 
bridge,** that such bone formation pos- 
sibly owes its origin to misplaced islands 
of perichondrium or cartilage, was early 
rejected, because like Cohnheim’s hy- 
pothesis, it was insufficient to explain the 
frequent occurrence of bone. Ribbert*® 
has thought this matter could be ex- 
plained by the scattering, so to speak, 
of osteoblasts. Macewen* even admitted 
that the osteoblasts can migrate in the 
blood like a common leucocyte, and thus 
he explained all abnormally placed bone. 
With the gross accumulation of evidence 
today it is felt that these theories should 
not be revived or discussed. 

After histologic examination of path- 
ologic specimens, Pollack,*’ Ménckeberg,” 
Bunting,'!! Buerger and Oppenheimer," 
Nicholson*? and others have felt that 
evidence of metaplasia was present. In 
every instance where bone was produced 
in abnormal locations it may be noted 
that there was a proliferation of con- 
nective tissue cells and capillaries which 
seemed to migrate into the areas of 
necrosis and calcification. Most authors 
have regarded as apparent that the meta- 
plasia lies in the connective tissue; on the 
other hand, Thoma* felt that the osteo- 
genic cells were derived from the capillaries 
which eroded the calcified plaques and 
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this idea has recently been upheld by 
Keith.*° While studying the osteoblast, 
Arey” mentioned the fact that osteoblasts 
may arise from the connective tissue as 
well as other mesenchymal elements of 
the bone marrow, but he made no mention 
of blood vessels. The first evidence of 
bone growth in amphibia is noted about 
the blood vessel which perforates the 
cartilage.'* In healing fractures or in 
developing bone grafts the greatest amount 
of healing is seen when and where the 
grafts come in contact with living vascular 
tissue.* Watt®! suggested that the osteo- 
blasts are brought to the area of calcifica- 
tion by the blood vessels, but made no 
suggestion as to their origin. Todd*® 
did not feel that the osteoblasts entered 
the skeletal tissue but that they were 
fibroblasts or connective tissue cells which 
had undergone modification. 

The preceding discussion shows that 
if these osteogenic elements do not arise 
from the capillaries in such areas their 
presence is due to a reversion of pre- 
existing connective tissue to the embryonic 
state. The reversion may be due to either 
of the following conditions: organization 
of a blood clot, infectious or traumatic 
inflammation of normal connective tissue. 
Pathologic and histologic studies made by 
early investigators, both in human and 
experimentally produced aberrant bone, 
showed areas of ossification of the pre- 
formed bony matrix at some distance 
from the site of the calcified area which 
was being eroded by the formation of 
new blood vessels, but well within an 
area of calcific surcharge. Recent studies 
on the cytologic process in the healing 
of fractures in rats showed that the view 
of Maximow*® as to the inherent abilities 
of the connective tissue cells to change 
from one type to another under adequate 
stimuli is quite true. It seems irrelevant 
to debate such an issue; it is probably 
true that both are the source of osteogenic 
elements or osteoblasts. These tissues 
have the same embryonic derivation, 


* See Ref. 5, 7, 8, 19, 28, 38, 46, 50. 
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that is, mesoderm, so it is comparative! 
easy to comprehend that either migh: 
revert to an embryonic state which in th 
presence of the proper stimulus may give 
rise to these bony cells. 

The frequent occurrence of cartilage 
in cases of aberrant bone formation and 
also the fact that it has often been observed 
in the experimental production of bone 
would suggest, at least, a primary con- 
version of connective tissue into cartilage, 
and the subsequent formation into osteoid 
tissue. 

This section of bone removed from an 
ovary has progressed too far to show the 
preliminary steps which are somewhat as 
follows. 

The essential cellular reaction seems to 
be the formation of a granulation tissue 
of elementary mesoblastic cells which 
usually take the form of fibroblasts but 
which, under the influence of physical or 
chemical stimuli (which I believe are due 
to the calcific surcharge in the area), 
may become cartilage cells or osteoblasts. 
These cells, derived either from the blood 
vessels or the connective tissue, give rise 
to a tissue which consists of a very delicate 
network of fibrillae which are not arranged 
in any given direction; the cells and area 
become edematous and at this time are 
ready for ossification. Such embryonic 
areas must be in the organism at nearly 
any given moment. They probably do not 
calcify because they lack the calcific 
surcharge. In the transplanted urinary 
mucosa, the embryonic connective tissue 
is present and the epithelium may func- 
tion somewhat as follows. Because of its 
destruction, a hyaline-like tissue is formed 
which assimilates the calcium, or it may 
give rise to a cyst, in which, due to the pres- 
ence of phosphatase, an acid reaction takes 
place. This draws the calcium in the cir- 
culation into the area until it reaches a 
higher point of saturation and as the cystic 
fluid becomes more alkaline it is precip!- 
tated out in the region of these degeneratec 
epithelial cells. The new cells of epithelia: 
origin in the neighborhood are not relevan' 
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to the process. The function of phosphatase 
in repair of bone fracture may be similar, 
‘irst by generation of an acid medium and 
later, when it has become alkalinized, 
hydrolysis of the salt. It is evident that 
the organism must prepare the bone salts 
needed in this formation of bone, because 
various combinations of calcium have 
been tried, but chemically it has never 
been quite possible to produce bone 
salts in vitro. When these bony growths 
attain a certain volume there forms a 
central cavity which may be spoken of as 
a true medullary canal. Ectopic bone has 
the same biologic and morphologic struc- 
ture as normal bone and the same influence 
may act on its development and archi- 
tecture. There is frequent evidence of a 
periosteal limiting membrane and at times 
the spaces may be filled with adipose tissue 
(fatty marrow), or with hematopoietic 
elements (red marrow) ;***® usually they 
contain only nondescript connective tissue. 
The glands of internal secretion, particu- 
larly the thyroids and the parathyroids, 
seem to have some effect on bone forma- 
tion, or it may possibly be due to the 
generalized effect on the health of the 
experimental animal.” 


SUMMARY 


1. The occurrence of ectopic bone is 
not as rare as supposed. 

2. Such bony growths are identical with 
true bone, both biologically and mor- 
phologically, and are similarly subject 
to all affecting agents; hence, they make 
an effective method for the study of bone 
growth and pathology. 

3. Heterotopic bone arises from an 
embryonic metaplasia of mesoblastic tis- 
sue, the original source of which may be 
either the blood vessels or the connective 
tissue. 

4. The possible functions of the enzyme 
phosphatase in bone development are 
suggested: 

a. Early in the development of an acid 
nedia. 
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b. Later in over-balancing the calcium 
phosphorus ratio. 

5. The process is physicochemical, but 
is not clearly understood at the present 
time. 

6. Bone is a living tissue and subject 
to all the changes affecting any living 
tissue. 

7. The methods of bone study have 
dealt too much with the blood stream and 
not enough with the bone itself, with too 
much emphasis upon the calcium fac- 
tor and in all probability overlooking 
the importance of phosphorus in this 
phenomenon. 
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RELATION OF STREPTOCOCCUS VIRIDANS TO APOPHYSITIS 
OF TIBIAL TUBERCLE 


(OSGOOD-SCHLATTER'S DISEASE): BONE “STIMULATION” OPERATION* 


CHARLES N. PEASE, M.D., F.A.C.S. 


CHICAGO 


HE isolation of a strain of Streptococ- 

cus viridans from the tibial tubercle 

of a patient having Osgood-Schlat- 
ter’s disease is significant inasmuch as 
this organism has been found in similar 
bone lesions. Phemister and his workers 
were able to demonstrate a green produc- 
ing organism from cases of Legg’s disease 
of the upper femoral epiphysis, Kohler’s 
disease of the tarsal scaphoid and Kien- 
bock’s disease of the carpal semilunar 
bone. 

These findings help to establish more 
firmly the theory that there is a definite 
relation between osteochondritis of the 
afore-mentioned type and infection—in 


this group, Streptococcus viridans. Trauma 
should not be overlooked as a predisposing 
factor in producing these lesions. 


A bone “stimulation” operation to 
hasten the union of the tibial tubercle to 
the shaft was done in this case. Five 
months after operation the tubercle has 
shown marked bone proliferation and 
bony union with the shaft which appar- 
ently had been present for several 
weeks. 


B. R., a boy, aged fifteen, entered the 
Michael Reese Hospital May 13, 1932 com- 
plaining of painful swellings in the regions of 
the tibial tubercles. These masses had been 
present for three months. He did not think 
they had increased in size since they were first 
noticed. The swellings were not especially pain- 
ful when the patient was at rest or when he was 
up and about. However, they were tender 
when they were touched and became painful if 
the patient lay for a time with his legs flexed. 
Past history and physical examination were 
essentially negative except for the tibial tuber- 


cles which were enlarged and tender. There was 
about 10 degrees of limitation to complete 
flexion of both legs. Wassermann and Kahn 
tests were negative. Hemoglobin was 70 per 
cent; erythrocytes 3,870,000; leucocytes 7800; 
blood calcium and phosphorus were 11 and 
7.6 mg. per 100 c.c., respectively. Lateral 
roentgenograms of the upper ends of the 
tibiae revealed separation and elevation of the 
tongue-like anterior portions of the epiphyses 
which were larger than normal. 

Under ethylene anesthesia a 2 inch incision 
was made over the left tibial tubercle. The 
periosteum was reflected and with an osteotome 
a portion of the lateral half of the tibial tubercle 
was removed and placed in a sterile test tube. 
The remainder of the tubercle was cut trans- 
versely, with an osteotome, which was driven 
through the portion of the cortex of the shaft 
of the tibia. There were four similar incisions 
placed at intervals of 14 inch. 

Cultures were made in the following manner 
described by Dr. K. Howell: Using aseptic 
precautions the bone chips were removed from 
the tubes, dipped in boiling water to remove 
external contamination and ground with small 
amounts of sand and saline solution (1.85 per 
cent). Direct smears of these emulsions, stained 
by Gram’s method revealed no organisms. 
Cultures from each ground chip were made in 
duplicate in the following media: 1 per cent 
dextrose veal infusion broth containing 1 per 
cent peptone and 5 per cent ascitic fluid, pH 
7.6; streaked blood agar plates (5 per cent 
human blood). One half of these cultures were 
incubated aerobically at 37°c. A_ Feldes- 
McIntosh jar was used to secure anaerobic 
conditions. These cultures were removed from 
the jar and examined for growth at the end of 
three days and weekly thereafter for twenty- 
five days. 

After nine days’ incubation under aerobic 
conditions deep colonies of a green producing 


* From the Department of Orthopaedic Surgery, Michael Reese Hospital. 
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organism were present in the poured plate 
inoculated with material from the left leg. 
Smears of these colonies stained by Gram’s 


Typical Osgood-Schlatter’s disease showing 
elevated tibial tubercle. 


rec. 


method revealed a moderately large, Gram- 
positive coccus occurring in pair and short 
chains. Colonies from this plate were picked 
and subplants made in ascites broth, poured 
blood agar plates and streeked blood agar 
plates. No growth was obtained in any of the 
subplants even after prolonged incubation. 
It was, therefore, impossible to classify this 
organism other than as _ Streptococcus 
viridans. 

Histologic examination of the bone tissue 
showed marked fibrosis, hyalinization and new 
bone formation. 


Pease—Apophysitis 


COMMENT 


The findings are presented here not with 
the claim that the Streptococcus viridans 


Fic. 2. Five months after bone “stimulation” operation 
showing complete union of tubercle to shaft. 


alone is the etiologic factor of Osgood- 
Schlatter’s disease, but to call attention 
to its significance and to encourage further 
investigation. Bone “stimulation” opera- 
tions on patients with lesions of the 
osteochondritis group are suggested as a 
means of shortening convalescence and 
preventing deformity. 
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TREATMENT OF GANGLION 


BY INJECTION OF SODIUM MORRHUATE* 


EMANUEL B. KAPLAN, M.D. 


NEW YORK 


REATMENT of a ganglion, whether 

surgical or by injection of sclerosing 

fluids, may often prove quite disap- 
pointing. The surgical removal of a gan- 
glion in spite of very careful dissection 
does not prevent frequent recurrence 
and, in addition, leaves a more or less 
extensive scar. 

A ganglion usually occurs near a joint 
or a tendon sheath and contains a varying 
amount of thick gelatinous substance 
which can be withdrawn only through a 
very large needle, with the aid of digital 
pressure over the ganglion. Although 


various irritants were injected into the 
ganglion, emptied through aspiration, the 
results were not always satisfactory. 

To improve the method, a 5 per cent 


solution of sodium morrhuate was used. 
It was found invariably far superior to 
any other sclerosing fluid and produced 
uniformly satisfactory obliteration of the 
treated ganglion. Ten cases were treated 
at the Dispensary of the Hospital for 
Joint Diseases with injections of sodium 
morrhuate, the youngest patient being 
four years old and the oldest thirty-eight 
years. Most of the patients required only 
one injection, three required two injec- 
tions. The patients were followed for a 
period of from two to six months and did 
not show any recurrence. 

The technique is very simple. After it is 
ascertained that the swelling near the 
joint or tendon is a typical ganglion, a 
short needle, gauge 16, 1 inch long, is 
inserted into the ganglion on one side, 


CITY 


the other side being transfixed by the 
index finger of the other hand; a 2 c.c. 
syringe is attached to the needle; while 
the thick gelatinous fluid is being with- 
drawn, the transfixing finger of the other 
hand produces suflicient pressure until the 
entire mass of the ganglion collapses, the 
needle remains in situ while the necessary 
amount of 5 per cent sodium morrhuate 
is withdrawn from the ampoule. Usually, 
according to the size of the ganglion, from 
about 5 minims to 1 c.c. of sodium mor- 
rhuate suffices. The syringe with the 
sodium morrhuate is attached to the 
needle which remained in the ganglion 
after aspiration and the sodium morrhuate 
is slowly injected. The wound is sealed 
with collodion; a compressing bandage is 
applied. About one week later the injected 
ganglion is inspected and if still found dis- 
tended, again aspirated. No injection is 
required. A compressive dressing is reap- 
plied for two days, after which the ganglion 
is inspected again. At this time it is 
usually completely obliterated. The old 
site of the ganglion may sometimes be 
recognized by the presence of some fi- 
brous tissue, which eventually completely 
disappears. 

In those cases which after the second 
inspection show some distention, the in- 
jection of sodium morrhuate is repeated. 

The injection of sodium morrhuate 
causes very little discomfort and has 
never produced any reaction or necrosis 
of the skin. It seems to be a simple and 
efficient treatment of ganglion. 


* From the Hospital for Joint Diseases, Service of Dr. H. Finkelstein. 
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TERATOLOGY 


ALEXANDER E. DuNBAR, M.D. 


BROOKLYN, N. Y. 


HE following case report was re- 
sponsible for a brief review of a 
large subject. 


Mrs. S. B., aged twenty-seven years, para 
ii, Hebrew, seen at the Borcugh Park Hospital. 

Past History. Irrelevant, except that she 
had had two previous abnormal children. Both 
previous labors were spontaneous. 

The present pregnancy was _ uneventful 
except for morning vomiting for the entire 
period of gestation. She was admitted to the 
Hospital on August 12, 1926, having pains, 
which started at 10 P.M., recurring every five 
to ten minutes. Labor progressed rapidly until 
2 a.M. She was fully dilated, the fetal head on 
the perineum. The head was delivered with 
easy low forceps, after which the shoulders 
would not come down. Trouble was suspected 
when the shoulders could not be delivered. 
The writer was then called in consultation and 
found the situation as described. The shoulders 
were delivered without much difficulty, by 
intrauterine manipulation. After light traction, 
then heavy tracture the fetus would not budge. 
Examination of the interior of the uterus 
revealed the presence of twins, without any 
“apparent locking.” Still further traction was 
of no avail. At this point it was decided to 
reduce the size of the fetus. The head, already 
delivered, was decapitated. The hand was then 
passed up into the uterus and the feet of the 
decapitated twin were grasped and brought 
down slowly. In so doing, the torso was ex- 
tended, the neck impinging at the sub-pubic 
angle. The torso was literally jack-knifed 
backward into the hollow of the sacrum. This 
was done very slowly and with considerable 
difficulty. As the feet were brought down to 
the pelvic floor and were delivered as far as 
the mid-thigh, a second pair of feet slipped into 
the vagina. After this the composite mass was 
delivered with ease. 

The specimen proved to be one of Siamese 
twins. When examined the twins showed a 
definite fibrocutaneous union, extending from 
the line of the clavicles to the umbilicus, 


which was common to both. Both babies were 
female and stillborn. The combined weight 
was about 12 lbs. One of the twins had pre- 
sented in the vertex position and the other in 
a breech position due to a half twist in the 
fibrocutaneous union. 


In this brief review, I am going to take 
up but a small portion of the field of 
teratology, namely the subject of twins and 
their relationship to composite monsters. 


FRATERNAL AND DUPLICATE TWINS 


There are, in the human species, two 
types of twins. The first comprises those 
in which the sex may or may not be the 
same and where the general resemblance 
is about what may be expected in the case 
of any two children of the same family. 
The second are those of the same sex who 
resemble one another so closely that it is 
difficult or mmpossible, especially during 
youth, for those not intimately associated 
with them to distinguish them. These 
are the so-called identical or homologous 
twins. Although these two types are both 
very common, the second rather more than 
the first, there seems to be in the popular 
mind no clear distinction between them. 
There is a general impression that twins 
ought to look alike. However, that this 
identity of facial expression does not 
extend to twins of opposite sex, Is a fact 
not commonly apprehended. All twins of 
the opposite sex, as well as many twins 
in which the sex is the same, belong 
to the first or non-identical type, while 
for the second type, an identity of sex and 
of facial expression and other bodily 
peculiarities is a prerequisite. With this 
in mind, the only plausible and, in fact the 
only hypothesis is, that twins of the 
identical or homologous type are pro- 
duced by the division of a single fertilized 
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ovum; while the non-identical type results 
from the fertilization of two separate ova 
from the same or different ovaries. 


Fic. 1. 


There are four types of uterine relation- 
ships in twin pregnancy. In the first group, 
there are two blastodermic vesicles with 
two deciduae and two placentae. This 
is probably the case in which two separate 
ova come either from the same or from 
opposite oviducts and are implanted at 
some little distance from each other in the 
uterine wall. In one case investigated by 
v. Kolliker, the two deciduae were distinct 
but partially adherent over the surfaces 
in mutual contact, and in another case, 
the contact surfaces had fused into a 
single wall, into which from the opposite 
side, the chorionic villi of the two embryos 
had grown; in addition to this, one of the 
placentae was of the type known as 
placenta marginata, caused by a fold of 
the decidua. (This case was evidently a 
normal multiple birth, a condition which 
is hard to accomplish in the uterus of the 
Siape found in human beings and is often 
attended by such phenomena as adhesions, 
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fusions and foldings, all of which are 
indicative of crowding and nothing else.) 

In the second group we find two blasto- 


4 


Fic. 2. 


dermic vesicles enclosed in a single decidua. 
The placentae are fused with one another 
but with two separate sets of umbilical 
vessels. The two chorions are fused at the 
point of contact. This is more frequent 
than in the preceding group, but appar- 
ently from the same general cause, L.e. 
two separate fertilized ova which in this 
case, however, are planted nearer together. 
This would seem more likely if both eggs 
came from the same side. (The conditions 
are seen to be similar to those in the first 
group, the greater degree of fusion being 
accounted for by the greater approxima- 
tion of the two eggs.) 

In the third group we find two amnions 
and two umbilical cords with but a single 
placenta, in the middle of which the two 
cords meet and upon which the umbilical 
vessels closely anastomose. These are 
enclosed in a single chorion and covered by 
a single reflexa. These twins are always of 
the same sex. Schulz gives the possible 
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explanation of this as follows: (1) At 
first there may be two chorions, as in the 
second group, whose contact wall later 
becomes absorbed. (2) They may have 
arisen from a single ovum with a double 
yolk or from an ovarial egg with two 
nuclei. This opinion is supported by v. 
Franque, Stoeckel, H. Rabl, v. Schumacher 
and Schwartz. It is conceivable that from 
such an egg as this last, two blastodermic 
vesicles and two chorions could develop 
within one zona pellucida at a later stage 
of which the two chorions would fuse. 
v. Kolliker considers it more probable, 
however, that in such a case the egg would 
develop two embryonic areas upon a 
single blastodermic vesicle and that a 
single chorion would be the natural result. 
Each embryonic area would develop its 
own amnion. In this case the two atlan- 
toides would necessarily fuse, being in- 
cluded in a single chorion and this would 
come to be between the two embryos with 
two yolk stalks. This seems to lead us to 
the origin of duplicate twins especially as 
it has been stated that they are always of 
the same sex, and although oe 
of later physical identity are wanting, 1 

seems safe to assume it. It would seem 
hardly probable, however, that duplicate 
twins would arise from an ovarial egg with 
two nuclei, since in such case fertilization 
could be effected only by means of two 
spermatozoa, thus introducing different 
paternal characteristics. If we reject all 
of Schultze’s alternatives and substitute 
the possibility suggested, that of the 
separation of the two blastomeres, re- 
sulting from the first cleavage of the 
fertilized egg, the two components would 
still remain within one zona _ pellucida 
and would later become enclosed within a 
single chorion, which would develop a 
single placenta to which each atlantois 
would become attached. Each blastomere 
would undoubtedly form, at the first 
independent blastodermic vesicle, but the 
close association of the two would tend 
toward a fusion of the contact surfaces, 
thus forming a single vesicle upon the 
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surface of which are the two embryonal 
areas. If far enough apart from one another, 
each would develop its own amnion, but 
if near together, a common amnion would 
result, thus producing the condition given 
in the fourth group. The whole matter of 
the actual condition of the development of 
two closely associated embryos is very 
obscure, as there are but scattered and 
insufficient data bearing upon the group, 

The fourth group is similar to the third 
group but with both embryos in a single 
amnion. This is a very rare group. This is 
explicable only by postulating that a 
single blastodermic vesicle, upon which the 
two embryonal areas are nearly or en- 
tirely in contact with one another, a 
case which has been described by several 
authors as occurring in the hen’s egg. 

As Group 1 Is seen to be a variation 
with Group 1 with the two embryos 
nearer together, so Group Iv seems to be a 
similar variation of Group 11 with a 
similar result, i.e. the more complete 
fusion of the parts, although here, owing 
to the direct connection of the embryos, 
the fusion is liable to extend to these also 
and produce abnormal results. There are 
thus, primarily, not four groups but two 
groups, corresponding to the two types of 
twins, fraternal and duplicate. The close 
connection of Groups 111 and Iv suggests 
that many of the compound monsters 
come in the same category as separate 
duplicates. This is quite probable but such 
forms, arising from secondary fusion, 
would be assymmetrical and more or 
less unequal and would come in the class 
of the autosite and parasite rather than 
that of the symmetrical or genuine double 
monsters. 

In recapitulation, the definition of fra- 
ternal and duplicate twins should be 
considered at this time in order to enable 
us to form distinctive ideas of the two 
forms of twins: Fraternal twins are those 
which may either be of the same sex or 
opposite sex and bear no closer resemblance 
than is usual in children of the same 
family. These probably originate as two 
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separate eggs and any intimacy of asso- 
ciation during intrauterine life (which is 
never as close as in duplicates) may be 
attributed to the crowding within narrow 
limits to which they are necessarily sub- 
jec ted and for which no adequate provision 
is made, such as occurs in mammals in 
which multiple births are the rule and not 
the exception. Duplicate twins are in- 
variably of the same sex and are exact or 
approximately exact physical equivalents 
of one another, especially in youth before 
the modifying influences of environment 
and habit have }ad much opportunity to 
affect them. During intrauterine life, these 
are more intimately associated than are 
the other twins, and in rare cases, this 
association is of so close a character as to 
result in the production of compound 
monsters. All such cases, whether sepa- 
rated or united, may be referred to one and 
the same cause, that of some division in 
the fertilized egg, presumably that of the 
first cleavage nucleus, in such a fashion 
as to result in the formation and develop- 


ment of two embryonal areas upon a 
single blastodermic vesicle. 


RELATION OF DUPLICATE TWINS TO 
DOUBLE MONSTERS 


Wilder states that the fact that incom- 
plete separation of the components will 
produce double monsters in experiments 
with invertebrates, suggests that certain 
instances of double monsters among verte- 
brates, such as have been especially 
recorded in the case of man and other 
mammals, may be due to a similar origin. 
The opposite principle, also, that of the 
fusion of what were originally either 
separate eggs or separate blastoderms, 
seems to obtain in some instances, as 
would very likely be the case where two 
b| istoderms are enclosed in a _ single 
amnion, but in this case the two resulting 
compounds would not be symmetrically 
jomed and not of equal development. 
_Aside from these and similar specula- 
tions, nothing is definitely known con- 
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cerning the origin of equal and unequal 
composite monsters, although these phe- 
nomena have been a favorite subject for 
speculation in all ages and have given rise 
to numberless theories. 

Of these the most plausible seem to be 
those based on the experiments with the 
eggs of invertebrates and upon the in- 
trauterine relations. Although we have 
these phenomena to serve as causes and 
the varying types of monsters as a result, 
the connection between the two is mainly 
a matter of conjecture and we still are far 
from being able to explain definitely the 
relationship between the various causes 
and the equally varied results. 

We shall now take up the following list 
of recorded instances of double monsters 
with a few of the descriptions from actual 
observation. 

I. Diplopagi, double monster in which 
the components or component parts are 
equal to and the symmetrical equivalents 
of one another. 

Cases included under this division, of 
which the Siamese twins form a noted 
example, are plainly duplicate twins in 
the same respects as normal ones but with 
a slight bond uniting them, the position 
of which may vary but which is so placed 
as always to arrange symmetrically. The 
components possess the same degree of 
physical identity as is seen in normal 
duplicates. 

A. Thoracopagi, twins with connection 
in or near the sternal region, usually 
median so that they stand face to face, 
sometimes more laterally. 

Examples: The Siamese twins, Chang 
and Eng, both males born in Siam, 1811. 
They were examined at Harvard in 1829 
by Warren. They were exhibited through- 
out the United States and European 
countries. They were barred from France 
because of the influence on pregnant 
women. They finally settled in North 
Carolina as farmers, under the name of 
Bunker. Both married. Chang had six 
children and Eng had five children. They 
died almost simultaneously in 1874. 
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Hindu sisters described by Dr. Andrew 
Berry in 1821. 

The Orissa sisters born in India named 
Radica and Doodica, born in 1887. 

B. Craniopagi, twins connected by the 
heads in various regions, usually median. 

Examples: Geoffrey St. Helaire’s case, 
two sisters, who were born in 1495 and 
lived to the age of ten. Otherwise they 
were normal. One died during an unsuc- 
cessful attempt to separate them. 

The St. Petersburg case. These twins, 
born in 1885, were united so that the 
nose of one, if prolonged, would strike 
the ear of the other. 

Case reported by Vellenure. These twins 
were joined at their heads, top to top, 
extending in the opposite direction from 
ischiopagi, only joined anteriorly instead 
of posteriorly. 

C. Pygopagi, 
sacrum. 

Examples: Rosalie and Josepha Blazek, 
born January 20, 1878. These were found 
to have been originally back to back but 
there was a flexible connection in the 
sacrococcygeal region. Their habitual at- 
titude was such that they faced in the 
same direction, each diverging about 45 
degrees from the direct forward position. 
The planes of the two chests thus formed 
a right angle. The four iliac bones bound a 
double pelvis and the four nates included a 
quadrilateral space, within which were 
external genitalia, one for each twin. 
There was a single anus, single urethra, 
two vaginae and two urinary bladders. 

D. Ischiopagi, those connected at the 
ischia so that the axes of the two bodies 
extend in a straight line but in opposite 
directions. 

Examples: Dr. John Cooper’s case. 
“Their bodies as they lie on their back are 
in the same plane, forming a straight line, 
and are literally placed end to end, the 
place of union being the pelvis. There are 
four well developed feet and legs, two on 
each side of the line of fusion and placed 
at right angles with their bodies. Both are 
females. The genitaliae and ani are situated 


twins connected at the 
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on the side of the line of union but occ: 

pied the normal position with reference + 

the legs on either side. The genital organ 

and the anus of each child are on its righ 

side, between its right leg and the le! 

leg of the other. There was one umbilical 
cord. The oseous union was at the tuber 
ostis of the ossa ischia.” 

FE. Ectopagi, those connected along the 
side of the body so that the components 
are definitely right and left. The inner 
arms or inner legs are represented by a 
bilateral median limb. 


AUTOSITE AND ViTE 


These monsters consist “1 two com- 
ponents of unequal de.viv; ment, the first 
(autosite) being normal or nearly so and 
the other (parasite) quite incomplete and 
attached to the first as a dependent growth 
and usually adherent. 

A. The parasite is attached outside the 
autosite. The parasite consists of a head 
or a head and arms and is usually attached 
to the autosite at or near the epigastrium. 

Example: J. B. Colloredo, born in 
Genoa, 1617, component parasite con- 
sisting of trunk, two arms and a well- 
formed head. The parasite gave signs of 
an independent existence but the eyes 
were closed and he would take nothing by 
mouth. 

B. Parasite consisting of legs and more 
or less of the lower part of the body with- 
out any head. The attachment was at the 
epigastrium. 

Example: Laloo, born 1876. The para- 
site was dressed as a girl. There was no 
separation and it had separate arms and 
no head. 

C. Head to head. 

Example: Two-headed Janus. 


THEORIES 


The main principle along which have 
developed the theories, both ancient and 
modern, of the genesis of component 
monsters are the following: 

1. Excess and defect. 

2. Fusion. 
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3. Fission. 

4. Two original fetuses. 

Empedocles spoke of an excess of semen 
and Democritus spoke of two seeds. 
We now speak of this as polyspermy. 
Aristotle was a precursor of the theory 
which postulates a doubling in the germ 
plasm. 

1. The first theory is that of an early 
fission of the embryo, and in the case of the 
composite monsters by a secondary fusion 
of two parts. This theory is supported by 
Dauste, Galton and Perl. 

2. The second set of theories rests 
upon the supposition that there is a 
partial fission in a somewhat advanced 
embryo. This is supported by Valentine 
and Gerlock. 

3. The proponents of polyspermy are 
O. and R. Hertwig and Weidermann. 
They believe that such monsters arise 
from the presence of two vesicles in a 
single yolk, each fertilized by separate 
sperms. 

4. A representative of the fusion the- 
ory, by which two original embryos 
become a composite monster by atrophy of 
certain parts, is Panum, who holds that 
all cases involving the doubling of the 
trunks and limbs presuppose two fetuses, 
originally with a complete or partially 
double axial anlage, one half of which 
becomes atrophied during the course of 
development. 

5. Beard considers that the early blas- 
tomeres of a metazoon form a sexual 
foundation or larva, the phorozoon, upon 
which the germ cells, and with these an 
embryo, take their origin. 

6. Bateson states: “It is now a matter 
of common knowledge that in animals 
and plants division may occur in such a 
way that two or more bodies may be 
formed from what is ostensibly one fer- 
tilized ovum but by a similar division, 
imperfectly effected, the resulting bodies 
instead of being complete twins or triplets 
may remain united together, frequently 
having a greater or lesser part of a body 
in common.” 
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Sobbotta, having the opposing belief, 
that the separation is that of a two-celled 
stage, suggests: 

(a) That we do not know whether the 
blastomeres in the human species are 
equivalent; 

(b) That it is difficult to conceive of a 
force capable of separating these blasto- 
meres that lie in one egg, protected by a 
zona pellucida; 

(c) That if one supposes a total separa- 
tion as in duplicate twins it is hard to 
understand how the chorion became single 
as seems always to be the case in such 
instances. 

7. Of the more recent theories, De Lee 
believes that double monsters arise from 
a single ovum and are developed from one 
single vesicle; two germinal spots, two 
primitive streaks or two medullary grooves 
may be formed or, later in growth, duplica- 
tion of one or the other end of the germi- 
nating zone takes place. Experimentally 
double monsters can be produced in the 
blastula stage by separating the blasto- 
meres. This can be accomplished me- 
chanically or chemically. 

8. Werber has chemically produced 
monstrosities by the addition of small 
quantities of butyric acid or acetone to 
fertilized eggs. He states that the influence 
of a very small amount of toxic substances 
due to the pathologic metabolism of the 
mother (possibly the father) may be 
slight enough to cause, in the organism, 
only certain chemical changes unaccom- 
panied by gross morphological changes. 
A disturbed metabolism of a mother may 
produce such monsters. 

g. External Causes. (a) Direct vio- 
lence to the abdomen or the uterus, short of 
actual destruction of the fetus or ovulum. 

(b) Diseases such as gonorrhea or 
syphilis. 

10. Mall believes that diseases of the 
chorion and of the amnion may cause 
such abnormalities, also abnormal im- 
plantation of the ovum. 

Example: In the tube, causing arrest of 
the development and changes in the ovum, 
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during the blatular stage as a result 
of thermic, chemical or other physical 
changes. 

11. Stockhard and Lewis have produced 
these monstrosities by treating fertilized 
ova with a solution of magnesium chloride. 

12. Kohnbrugge has shown that in some 
animals the accessory spermatozoids sup- 
ply food for the germinating ovum. Wheth- 
er there is a splitting of one primitive 
streak or the fusion of two primarily 
developed, is unknown, probably the 
former. 


CLINICAL ASPECTS OF DOUBLE MONSTERS 


Curiously enough they are frequently 
expelled spontaneously but when they 
do give rise to a dystocia, dangerous and 
complicated operations are often needed 
to effect their delivery. 


DIAGNOSIS 


Double monsters have never been di- 
agnosticated before delivery. At best, 
twins have been suspected. The usual 
rule has been that only after labor has 
stopped was the obstruction recognized 
to be due to joined fetuses; although 
there may be some leads as to the cause 
of delay, such as hare lip or atresia ani 
(Lyell). 

If, however, delivery cannot be ac- 
complished, a careful examination of the 
contents of the vagina and uterus must be 
made in order to determine the exact 
nature of the monstrosity and where the 
union may be. Dependent on these factors, 
our treatment must be guarded. In the 
light of our present-day medicine and 
particularly in obstetrics and gynecology, 
we have at our command a most useful 
apparatus in aiding us in the diagnosis of 
such conditions as double monsters, the 
x-ray. It would be well to x-ray in all 
cases in which twins are suspected. 


TREATMENT 


Preventive. Syphilis and gonorrhea may 
be treated. The general condition may be 
improved. A hygienic life may be recom- 
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mended for both parents before t! 
impregnating coitus. Quiet and rest durin 
the early months of gestation may prever 
this condition. Nature helps in deliverin 
monsters by terminating pregnancy while 
the fetuses are still small. There are, 
however, cases on record where composite 
twins have weighed 15 to 17 lbs., causing 
a formidable dystocia. 

Actual Treatment. In general the breech 
presentation is most favorable. All four 
legs are readily accessible. No considera- 
tion should be shown to double monsters 
when the mother’s life is endangered. 
Since the mortality is always extremely 
high all our attention should be directed 
to the mother. De Lee states that experi- 
ence has shown that it is better to deliver 
the whole mass and not to amputate a 
trunk or head which has been expelled. 
It may be necessary, however, to amputate 
the delivered portion as in my own case, 
to gain access to the rest of the mass or to 
render the balance of the mass movable. 
Such occasions are rare. Cesarian sections 
may be necessary if attempt at vaginal 
delivery fails. This has rarely been done. 
When patients come to this point they are 
the poorest possible subjects for abdominal 
operations. In my own case the woman 
almost died during the time of intrauterine 
manipulation. Other methods of delivery 
may be effected by version or exenteration. 


CONCLUSION 


There are two types of twins, fraternal 
and duplicate. The first instance is caused 
by the fertilization of two separate ova 
and separate spermatazoa, being placed 
near to each other and forming distinct 
chorions, amnions and placentae. These 
may be of the same or opposite sex. 

Duplicate twins originate by the fertili- 
zation of a single blastodermic vesic!e 
with two nuclei and complete fission at the 
first cleavage. 

Composite symmetrical monsters arise 
in a similar fashion but with an incomplete 
fusion later; unequal double monsters are 
the products of fusion of the two embrycs 
due to too great contiguity. 


THE TRENDELENBURG OPERATION 


WITH PARTICULAR REFERENCE TO ITS APPLICATION AS A PRELIMINARY MEASURE 
IN 261 CASES OF EXTENSIVE AND RECURRENT VARICOSE VEINS TREATED BY 
THE INJECTION METHOD 


M. Cooper, M.D., F.A.C.S. 


NEW YORK CITY 


INCE the treatment of varicose veins 
S by injections of sclerosing solutions 

has become popularized, and justly 
so, a vast literature has accumulated on 
this subject. Nearly all the papers dealing 
with this method of treatment are so 
enthusiastic in praise of it that radical 
operative procedures for the cure of 
varicose veins have become practically 
obsolete. 

During the past five years I have given, 
both in the clinic and in my private 
practice, more than 30,000 injections of 
various solutions in the obliterative treat- 
ment of varicose veins. Several years ago, 
I found, after a careful follow-up of my 
early cases, that the recurrences were 
almost 15 per cent. Up to that time all 
patients were treated by the injection 
method alone if they presented no contra- 
indications to such treatment. 

In searching for all the possible factors 
responsible for recurrences in this series of 
cases, It became increasingly evident that 
the sources or points of back flow, or 
reverse flow, from the deep venous system 
into the superficial venous system, con- 
stituted the greatest single cause. 

It is at once apparent that each case of 
varicose veins must be carefully examined, 
particularly with respect to the points of 
back flow, before the proper method of 
treatment can be instituted, either by 
injections alone or by preliminary ligation 
and injections. The Trendelenburg test 
when properly performed, accurately local- 
izes the points of back flow from the deep 
veins into the superficial veins. There 
are various methods of eliciting this 
information. 


At this point it is interesting to note that 
even radical excision of a varicosed in- 
ternal saphenous vein is frequently fol- 
lowed by recurrence unless a high ligation 
of the internal saphenous vein is performed. 
Ochsner,! Homans,? and Trout*® report 
such recurrences after radical procedures. 

I wish also to stress the importance of 
the same principle in the injection method 
of treatment, that is, thorough oblitera- 
tion of varicosed veins is frequently fol- 
lowed by recurrences unless high ligation 
of the internal saphenous vein is practiced. 
De Takats*® brings this out very clearly 
in his papers dealing with this problem. 
Furthermore, where the large communi- 
acting veins in the leg are responsible for 
the back flow from the deep veins, the 
communicating veins must also be ligated 
in order to render subsequent injections 
more effective and to reduce the percent- 
age of recurrences to a negligible quantity. 

Ochsner! elicits the Trendelenburg sign 
as follows: The patient stands for a few 
minutes allowing the internal saphenous 
vein to fill and become prominent. Firm 
pressure is made with the thumb of one 
hand on the lower end of the internal 
saphenous vein; the blood is then stripped 
upwards and if the vein remains collapsed 
between succeeding groups of valves, the 
valves are competent and the Trendelen- 
burg sign is absent. If the vein fills from 
above, it is evidence that the valves are 
incompetent, are of insufficient size to 
close the lumen of the vein when opened, 
and the Trendelenburg sign is positive or 
present. 

Berntsen’ classifies the Trendelenburg 
phenomenon into four groups. 
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(a) Trendelenburg positive when the 
reverse flow, or back flow trom the deep 
veins into the internal saphenous vein, 
takes place at the sapheno-femoral junc- 
tion or through one of the larger communi- 
cating veins in the lower part of the thigh. 

(b) Trendelenburg negative when the 
back flow from the deep veins takes place 
through the incompetent communicating 
veins in the leg while the valves in the 
internal saphenous in the thigh remain 
intact and competent. 

(c) Trendelenburg double. This group 
embraces both of the aforementioned 
classes and is usually found in cases of 
very extensive varicose vein formation. 
In this group there is a reverse flow of 
biood downward from the sapheno-femoral 
junction as well as a marked reverse 
flow outward through the communicating 
veins in the leg. It is in this group of cases 
that recurrences are most frequently noted. 

(d) Trendelenburg nil. In this group 
there is neither a reverse flow from the 


sapheno-femoral junction nor through the 
communicating veins of the leg. The 
veins have dilated walls but the valve 
edges coapt and are competent, thus pre- 


venting back flow. This phenomenon 
represents an early stage in the develop- 
ment of varicose veins with dilatation of 
the vein walls in the presence of competent 
valves. The dilatation may finally develop 
so widely that the valves cannot coapt 
their edges and become incompetent, in 
which case the reverse flow develops and 
one of the other Trendelenburg states 
supervenes. 

Another method for demonstrating 
the Trendelenburg states is described by 
McPheeters.* Have the patient lie prone 
on a cot or examining table and elevate 
the foot and leg as high as possible so as 
to drain the blood from the varices and to 
cause the veins to collapse. With firm 
pressure on a pad of gauze over the 
sapheno-femoral opening, have the patient 
stand quickly and notice how rapidly the 
varices fill below the point of pressure. If 
the varices are large and yet fill slowly in 
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from twenty to thirty seconds, and then 
only under moderate tension, you may be 
sure there is no marked “blow-out” 
from the deep system, but that they be- 
come filled chiefly with the normal return 
flow from the veins of the foot and lower 
leg. Now release the blocking pressure over 
the internal saphenous in the thigh and 
notice if the varices are more tensely 
distended. If they are it would mean that 
there is a reverse downward flow from 
above. 

Repeat this test and this time remove 
the thumb pressure in the thigh quickly. 
If, as usually occurs in all the extensive 
and advanced cases of varicose veins, the 
blood flows downward with a gush and 
distends the veins quickly, the patient is 
said to have a Trendelenburg positive. 
Repeat this test again and keep the thumb 
firmly blocking the reverse flow of blood 
in the internal saphenous vein. If the 
varices, and particularly those about the 
upper third of the lower leg, internal, 
where a “blow-out” was suspected, fill 
and rapidly distend in from five to ten 
seconds, then the condition termed Tren- 
delenburg negative is present. 

Having determined the Trendelenburg 
status of a patient, how is one to proceed 
in the handling and treatment of the case? 

If the patient presents a large internal 
saphenous vein and falls in the group clas- 
sified as Trendelenburg positive, that is, 
where there is a rapid reflux of blood from 
the deep veins into the internal saphenous 
vein at the sapheno-femoral junction, or 
through one of the communicating veins 
in the thigh, then preliminary ligation 
should be performed at the highest palpa- 
ble point in the former case, and at the 
communicating vein in the latter case. 
After the vein has been ligated in the 
manner to be described later, injections 
may then be given with the assurance 
that the internal saphenous vein will be 
completely and permanently obliterated. 

If the case is one of Trendelenburg 
negative, that is, where there is no reverse 
flow from the internal saphenous in the 
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thigh, but where the reverse flow from 
deep veins takes place through the in- 
competent communicating veins or vein 
in the upper part of the leg, then a pre- 
liminary ligation of the communicating 
vein followed by sclerosing injections 
should be carried out. 

If the case is one of Trendelenburg 
double, that is, the reverse flow takes place 
through the sapheno-femoral junction and 
also through the communicating veins 
in the leg, multiple ligations of the internal 
saphenous and the communicating veins 
are indicated, after which the injection 
treatments are given. 

I usually combine two simple methods 
for determining at which point or points 
ligation should be performed. The first 
method is that of Ochsner, described 
elsewhere in this paper. As the blood in 
the vein is slowly stripped upwards, 
carefully observe each segment of vein as 
it is being emptied. If the segment of 
vein immediately below the finger pressure 
remains collapsed, continue upward to 
the groin. If, at any point below the groin, 
the segment of vein below the point at 
which pressure is being maintained should 
suddenly fill, that point is selected as the 
site for ligation. An indelible pencil is a 
very convenient and useful device with 
which to mark the skin at the point se- 
lected for the operation. 

The second method, known as McPheet- 
er’s Percussion Test, is a very convenient 
method for “tracking” or locating the 
internal saphenous vein in the thigh, 
especially in obese individuals in whom the 
upper portion of the vein may not be 
easily visualized or palpated. The patient 
stands. Gently tap the prominent veins 
in the leg with the fingers of one hand. 
This will produce a pulse or pulse wave 
which is transmitted to the internal 
saphenous vein in the thigh. By gently 
palpating along the course of the vein with 
the fingers of the other hand, the position 
of the internal saphenous vein in the 
thigh may be accurately mapped out. The 
hizhest point at which the pulse wave is 
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palpated is the site usually selected for 
operation. 

I prefer to use an indelible pencil instead 
of iodine or some other dye solution, for 
marking the skin, because the mark made 
with an indelible pencil is not easily 
removed by the usual methods of pre- 
operative skin preparation. 


TECHNIQUE OF OPERATION 


The site for operation has been carefully 
selected in the manner already described. 

The thigh or leg is shaved and the 
patient placed in a recumbent position, 
although de Takats‘ prefers to operate 
with the patient standing and the veins 
prominent. The preoperative skin prepara- 
tion is either with tincture of iodine 
followed by alcohol, or with a 3 per cent 
alcoholic solution of picric acid. A % 
per cent solution of novocaine is then 
injected into the skin in a line which 
crosses the marked vein at right angles. 
The skin and subcutaneous tissue are then 
incised along the line of novocaine infiltra- 
tion and the vein is quickly seen as a 
bluish line in the deeper layer of the 
superficial fascia. The fascia of the vein 
is then stripped off and the vein carefully 
picked up with anatomical forceps. A 
hemostat is then worked under the vein 
and the blades are spread, thus freeing the 
vein from its sheath. The vein is then 
ligated at two points about one inch apart 
and the intervening segment of vein is 
excised. The vein stumps are dropped 
back into the wound, the fascia is apposed 
with one or two fine catgut sutures and 
the skin is closed with one or two dermal 
or silk sutures. The after treatment is no 
different from that for any other operative 
wound, the sutures being removed on the 
fifth day as a rule, at which time I usually 
begin the injections of sclerosing solution.® 

If the point of ligation is carefully 
selected in the manner described, the first 
thing noticed when the patient alights 
from the operating table is the almost 
complete collapse of the veins below the 
point of ligation, and the patient will 
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promptly comment on the feeling of “light- 
ness” in the leg which formerly was heavy 
and tired. 


COMMENT 


During the past few years I have per- 
formed the Trendelenburg operation in 
261 cases. The patients selected for this 
procedure were those who presented very 
large and extensive varices with marked 
reverse flow, as well as those with large re- 
current veins. My experience with this type 
of case treated with injections alone had 
proved somewhat disappointing, chiefly 
from the standpoint of recurrences. It 
became apparent to me several years ago 
that a permanent cure could be not effected 
by injections alone, and that the ambula- 
tory ligation, so warmly advocated by de 
Takats, was a sound procedure based 


upon a logical consideration of the altered 
dynamic principles of the venous flow in 
the veins of the lower extremity. 

Because of the variable factors involved, 
such as the degree of dilatation of the 


veins, the condition of the vein walls, 
and the response of different individuals 
to the same, and different, sclerosing 
solutions, I would not attempt to quote 
comparative statistics of the two groups 
of cases; those treated by injections alone, 
and those treated by preliminary ligation 
and injections. 

I shall merely enumerate briefly the 
results I have obtained by combining the 
Trendelenburg operation as a preliminary 
measure, with the injection treatment, 
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in a series of 261 cases of extensive varicose 
veins, selected for this type of treatment 
because of the high incidence of recurrences 
when treated by injections alone. 


SUMMARY 


The Trendelenburg operation was per- 
formed in 261 cases of extensive varicose 
veins as a preliminary measure to the 
injection treatment. 

Not a single instance of recurrence was 
noted. 

All patients were ambulatory and 
time was lost from gainful work. 

Immediate symptomatic relief was noted 
in nearly every case. 

Complete thrombosis or occlusion of the 
varicosed veins after operation was noted 
in about 4 per cent of the cases following 
ligation, so that no injections were found 
necessary. A radical cure was thus ob- 
tained by this simple procedure alone. 

After ligation, the veins are partially 
collapsed so that smaller quantities of the 
sclerosing solution can be used with as 
great, or greater effect than when the 
vein is distended with blood. 

The number of injections required for 
satisfactory obliteration of varicose veins 
after ligation is usually reduced to from 
one-third to one-fifth the number of 
injections usually found necessary in simi- 
lar cases without ligation. 

The sclerosed vein after ligation and 
injections disappears more quickly and 
completely than when treated by injec- 
tions alone. 
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COMPRESSION OF THE SPINAL CORD 


DUE TO A TUBERCULOUS ABSCESS 


REPORT OF A CASE OF POTT’S DISEASE WITH DIRECT EXTENSION FROM LUNG TO 
SPINAL CANAL* 


BERNARD J. ALPERS, M.D. AND Harotp D. PALMer, M.D. 


PHILADELPHIA 


UBERCULOSIS of the spine is con- 

sidered by most authorities to be 

due either to a blood-borne infection 
or to lymphatic extension. Direct extension 
of the tuberculous process from a neigh- 
boring focus is not considered possible. 
The case which we report illustrates the 
fact that under rare conditions tubercu- 
losis may spread into the spinal canal 
by direct extension from the lungs. 


REPORT OF CASE 


Pulmonary tuberculosis in a colored man of 
twenty-two. Pain in the right arm and shoulder 
and stiff neck of two months’ duration. Tenderness 
of cervical spine. Wasting of shoulder girdles and 
right arm without sensory changes. No evidence 
of tuberculosis of the bone. Necropsy revealed a 
chronic apical tuberculosis with cavitation pro- 
gressing to pleura, with adbesions to vertebral 
column and direct extension of acute inflamma- 
tory process through the latter with formation of 
extradural abscess and compression of entire 
lower balf of cervical cord. 


History: The patient was a colored laborer, 
aged twenty-two years, admitted to the medi- 
cal service of Dr. George Norris at the Pennsyl- 
vania Hospital on May 13, 1930. His com- 
plaints at that time were of pain of dull 
character in the neck and right shoulder, 
weakness in the right arm and hand and stiff- 
ness of the neck. 


The symptoms date from early in March, 
1930, when he experienced a dull pain which 
awakened him at night. The stiffness in the 
neck occurred about the same time. One month 
after the onset of pain, the right arm became 
weak and at the time of admission was flaccid. 
A few days before entering the hospital the 
pain became severe and was localized in the 
right shoulder and right upper chest anteriorly 
and posteriorly. The patient had lost approxi- 
mately 20 pounds in the six months preceding 
admission, though appetite had been good. 
There had been night sweats three weeks prior 
to admission. The past history is negative 
except for gonorrhea in 1929 and influenza in 
1920. 

Physical examination revealed a_ well- 
developed young negro with a marked lumbar 
lordosis and kyphosis in the lower cervical and 
upper thoracic region. The head was held in 
flexion, the neck rigid. The blood pressure was 
125/80. Oral sepsis was marked. Examination 
of the chest showed consolidation in the left 
and right apices. The right arm showed flaccid 
paralysis with mild atrophy. The patient was 
examined on May 20, 1930 by Dr. David L. 
Farley, who made a diagnosis of bilateral 
pulmonary tuberculosis and tuberculosis of the 
upper thoracic and lower cervical spine. Dr. 
George Norris, on May 22, 1930, made a diag- 
nosis of advanced pulmonary tuberculosis of 
the right upper lobe, brachial neuritis and 
early tuberculous disease of cervical vertebrae. 

On May 24, 1930, the patient was examined 
by one of us (H.D.P.) and the following notes 


*From the Wards of the Pennsylvania Hospital and the Laboratory of Neuropathology in the Institute of the 
Pennsylvania Hospital, Philadelphia, Pennsylvania. 


163 


164 American Journal of Surgery 
were made: “The pupils are slightly irregular 
but react promptly to light. The head is held 
in flexion and the neck is rigid with a marked 
dorsal deformity in the lower cervical and 
upper thoracic region. There is acute tenderness 
over the entire cervical spine. The musculature 
of both shoulder girdles shows wasting more 
marked on the right. The right biceps and 
triceps reflexes are absent. The right biceps 
and the muscles of forearm are extremely weak. 
The right triceps is completely paralyzed and 
wasted. Sensation is normal. My impression 
is of a myelitis at the seventh cervical though a 
higher lesion might exist.” 

Course in Hospital: Spinal puncture was done 
on May 26, 1930 and showed an initial pressure 
of 24 mm. of mercury. On Queckenstedt test 
complete block was demonstrated. 

On June 15, 1930, the patient became incon- 
tinent and had marked elevation of tempera- 
ture. The next day a spinal puncture revealed 
initial pressure of 4 mm. of mercury, with 
complete spinal fluid block on Queckenstedt 
test. Five cubic centimeters of xanthochromic 
fluid were withdrawn. The patient lapsed into 
semi-stupor on the same day. Neurological 
examination revealed a complete transverse 
myelitis indefinitely localized at the level of 
the third thoracic segment. 

On the following day stupor deepened, 
respiration became rapid and shallow, pulse 
and temperature elevated. Respiratory embar- 
rassment became severe and death occurred. 

Laboratory Studies: Tubercle bacilli were 
demonstrated in the sputum. Spinal fluid 
examination, May 26, 1930, showed a cell 
count of 8 lymphocytes, and a strongly positive 
globulin. The Wassermann reaction was nega- 
tive. The spinal fluid sugar was 76 mg. per cent. 
The colloidal gold curve was 0000010000. 

A spinal fluid examination on June 16, 1930 
showed a xanthochromic fluid with a cell count 
of 30, all lymphocytes. The globulin was 
strongly positive and the sugar content was 
83 mg. per cent. 

X-ray studies by Dr. Bishop showed no 
abnormality in the cervical vertebrae either in 
lateral or anteroposterior views. The chest 
showed a dense shadow extending upward from 
the upper border of the hilum and involving 
the extreme right apex. Below this area (in the 
subclavicular region) there were the more usual 
mottled and peribronchial shadows. The left 
lung was practically negative, except for some 
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generalized peribronchial increase. There was 
an old tuberculosis at the right apex with con- 
solidation in the extreme upper portion. Ex- 
amination of the skull was negative. 

Necropsy revealed a chronic apical tubercu!o- 
sis of the right lung. The right apex was a 
dense mass of adhesions which were practically 
continuous from the lungs to the vertebrae. 
These could not be severed without tearing the 
lungs or taking part of the vertebrae with them. 

There was marked caries of the bodies and 
some of the transverse processes of the seventh 
cervical and first thoracic vertebrae. These 
vertebrae were extremely soft so that much 
caseous material escaped on pressure. The 
observation was made at necropsy that “the 
changes have apparently extended from the 
lateral aspects of the vertebrae where they 
approach the lung and through the bone into 
the vertebral canal.” It was felt that there was 
a direct extension of the tuberculous process 
from the lung to the bone and spinal canal, 
and that the spinal process was acute or at 
least definitely more recent than the pulmonary 
disease. 

Gross examination of the spinal cord showed 
that there was a compression of the cervical 
cord particularly in its lower half. Here there 
was an extradural abscess which produced the 
flattening in question. The first few segments 
of the thoracic cord appeared to be softened. 

Microscopic examination of the spinal cord 
showed an extradural abscess formation in the 
lower cervical and upper thoracic regions. In 
these portions there was an extensive infiltra- 
tion of lymphocytes, plasma cells and fibro- 
blasts which lay outside the dura. Giant cells 
were found here and there. The dura itself was 
thickened. Within the dura there were focal 
collections of inflammatory elements similar 
to those found outside the dura. The blood 
vessels were infiltrated with these cells as well. 
There was no involvement by inflammation of 
the spinal cord. Myelin sheath studies revealed 
no loss of sheaths either at, above, or below 
the level of the lesion. 


DISCUSSION 


It seems hardly believable that in 
a pathological process as well known 
as Pott’s disease, no previous instances 
of the formation of an abscess of the 
vertebrae by direct extension from an 
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idjacent focus has been recorded. Yet 
his appears to be the case. There are 
not a few instances recorded of Pott’s 
abscesses which have ruptured into ad- 
jacent cavities such as the bronchi (Mayet 
and Génévrier,' the pleural cavities, and 
digestive tracts (Lance,? Sorrel and Sorrel- 
Dejerine,*? the lung (Laszler‘), the me- 
diastinum, and the pharynx. The reverse 
process of a tuberculosis of the lung or of 
some other adjacent part extending into 
the vertebrae has not been recorded. 
Indeed, discussions of the pathogenesis of 
Pott’s abscess give little space and credence 
to the possibility of formation by direct 
extension. Either a lymphogenous or a 
hematogenous route is postulated by prac- 
tically all writers. MacCallum’ alone men- 
tions the fact that “‘the bacilli are brought 
to the bones and joints by the blood 
stream or by extension from a neighboring 
lesion.” No mention is made of this pos- 
sibility in the extensive monograph by 
Sorrel-Dejerine® nor by other writers. 

It might seem presumptuous to indicate 
at this late date in the history of Pott’s 
disease the possibility of formation of an 
abscess of the spine by direct extension 
from the lung. There are, however, factors 
which in this case make such a possibility 
very likely. The first clinical evidences 
of difficulty were those referable to the 
spinal cord. Pulmonary tuberculosis had 
existed in our patient for some time and 
was diagnosed roentgenographically as 
old tuberculosis with consolidation. Roent- 
genograms of the cervical and thoracic 
vertebrae, made relatively late in the 
course of the disease, disclosed no evidence 
of spinal tuberculosis. Furthermore, at 
necropsy direct extension from the old 
pulmonary lesion to the bodies of the 
seventh cervical and first thoracic verte- 
brae was demonstrated. In addition to 
these definite findings the pathological 
report indicates that the vertebral process 
Was acute and undoubtedly developed 
some time after the process in the lung. 

Chat Pott’s disease of the spine may 
exist for some time without giving evidence 
of its presence is well known. It seems 
reasonable, however, that if the primary 
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process were in the vertebrae rather than 
in the lung there should have been evidence 
that the vertebral lesion was the more 
chronic. The reverse was the case. The 
absence of roentgenographic evidence of 
spinal column pathology lends still further 
weight to our point of view. Furthermore, 
spinal cord symptoms had been present 
for only two months and unquestionably 
the pulmonary lesion was of long standing. 
Post-mortem findings of dense adhesions 
in the chest and their firm anchorage to 
the vertebrae are convincing proof of 
the chronicity of the pulmonary disease. 
There is good presumptive evidence as 
well as acceptable pathological data to 
show that in our case there was direct 
extension of the tuberculous process from 
the lung to the vertebrae, and we suggest 
that in rare instances this may be possible. 


CONCLUSIONS 


1. A case of tuberculous vertebral dis- 
ease with extradural abscess compressing 
the spinal cord, with no roentgenographic 


evidence of bony lesion is presented. 

2. Evidence is given that this abscess 
and the accompanying bone destruction 
were due to direct extension of the tubercu- 
lous process from pulmonary tuberculosis. 

3. Post-mortem examination showed the 
bone pathology to be acute while the 
original pulmonary process was chronic. 

4. The suggestion is made that in rare 
instances extradural abscess and Pott’s dis- 
ease of the vertebrae may be due to direct 
extension from pulmonary tuberculosis. 
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TUBERCULOSIS OF THE GALL BLADDER 


REPORT OF A CASE OF PRIMARY TUBERCULOUS CHOLECYSTITIS 


JosepH A. LazARus, M.D. AND A. A. EISENBERG, M.D. 


NEW YORK CITY 


CAREFUL review of the literature 
F reveals the astonishing fact that 

tuberculosis of the gall bladder is 
extremely rare. This is particularly in- 
teresting when we consider the relative 
frequency with which tuberculous affec- 
tions of the liver and its biliary ducts 
have been observed. 

Simmonds, in 1908, presented a case 
of tuberculosis of the gall bladder before 
a meeting of the biologic section in Ham- 
burg, and reported on 4 other cases which 
he collected from the German literature. 
Deyck, in discussing Simmonds’ paper 
before the Hamburg society, described 
his case which was one of empyema of 
the gall bladder with a stone in the cystic 
duct. Pus aspirated from the gall bladder 
showed tubercle bacilli on animal inocula- 
tion, and the histological examination 
revealed diffuse tuberculous lesions in 
the mucosa of the gall bladder. Simmonds’ 
first case was a boy, nine months of age, 
with miliary tuberculosis. At a_ later 
communication Simmonds presented a 
second case of tuberculous cholecystitis 
which occurred in a child of eleven, whose 
liver showed many tubercles scattered over 
its surface, and an advanced stage of this 
disease in the intrahepatic biliary ducts. 
The mucosa of the gall bladder showed 
many ulcers containing tubercle bacilli. 
He regarded this case as one of excretory 
infection. At the time of this second 
presentation, Simmonds reported another 
case which he found when reviewing the 
literature, that of Knotte. Knotte’s case 
was one of tuberculous cholecystitis with- 
out stones, associated with a severe gen- 
eralized tuberculosis. From this series 
of 8 cases the author concluded that there 


were two types of infection; namely, 
a chronic ulcerative form with or without 
stones, which was primary or associated 
with a focus of tuberculosis situated 
elsewhere in the body; and an acute 
tuberculous type involving the mucous 
membrane which was always secondary, 
representing one feature of a generalized 
miliary tuberculosis in which ‘the bacilli 
were conveyed to the gall bladder by 
way of the bile conveyed from the liver. 

Although French investigators have for 
years interested themselves with tubercu- 
lous involvement of the liver and intra- 
hepatic bile ducts, no mention was made 
of tuberculous cholecystitis until 1870 
when a doubtful case was described by 
Gaucher of a child three years of age with 
pleuropulmonary tuberculosis and tubercu- 
losis of the spleen, kidney and intestine. 
A so-called tuberculous mass as large as a 
hazel nut was found in the gall bladder. 
This case may be considered doubtful 
because of the absence of details concerning 
the histology of the lesion in the gall 
bladder. 

In 1899 Lancereau reported an autopsy 
in which he found a caseous mass replacing 
the gall bladder in a woman, thirty-two 
years of age, and tuberculous granulation 
tissue in the common bile duct. There were 
tubercles in the spleen and mesenteric 
lymph nodes, and the right ramus of the 
pubis was necrosed. The diagnosis in this 
case was made on the gross appearance 
of the organs which necessarily places it in 
the doubtful group. The author, however, 
considered this a case of primary tubercu- 
losis of the gall bladder in which the baci!i 
passed through the ampulla of Vater 
along the common and cystic ducts 
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cain entrance into and affect the wall of 


the gall bladder. 


It was not until 1g10 that this disease 


Fic. 1. Gall bladder opened immediately after opera- 
tion, revealing thickened mucosa and calculus. 


was again mentioned, by Galabrée, who 
reported 2 cases of tuberculous cho- 


lecystitis. Both of his patients were cho- 
lecystectomized by Tedenat. 


The first was a woman, thirty-two years of 


age, who was perfectly well until four years 
prior to operation, when she began having pain 
in the right hypochondrium and flank. The 
pain was aggravated by food, but was unasso- 
ciated with vomiting. There was no cough or 
jaundice. Physical examination revealed an 
emaciated patient with a tumor in the right 
hvpochondrium which appeared six months 
previously. Harsh breath sounds and a few 
rales were heard at the left apex. At operation 
the gall bladder was found adherent to the 
pylorus and hepatic flexure of the colon. It was 
of hard consistency with thickened walls, the 
size of an adult head, and contained two stones. 
Scattered through the wall of the gall bladder 
were a number of small nodules about the size 
o! grains of corn with several caseous foci. 
Following cholecystectomy and drainage the 
patient made a good recovery. Since histo- 
lozical examinations were not made in this case, 
it must be classified as doubtful. 

he second case was that of a woman, thirty- 
nine years of age, who, up to one month prior 
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to her present illness, was perfectly well. The 
present illness began with loss of appetite, 
asthenia and pain in the right upper abdomen 


Fic. 2. Section through wall of gall bladder showing 
typical tuberculous fusion. (X 120). 


occurring after meals. A tumor could be felt in 
the right hypochondrium. Preoperative diag- 
nosis was renal tumor. The kidney was ex- 
plored by Tedenat and found normal. A right 
rectus incision was then made and a tumor 
found extending from the liver to the right 
iliac fossa. The tumor consisted of a gall blad- 
der, the wall of which was an inch thick and 
contained 50 c.c. of pus and one stone. Chole- 
cystectomy and drainage were instituted but 
the patient died on the third day after opera- 
tion. Histological studies of the gall bladder 
wall showed tubercle bacilli and tubercles. 


Latronche, in 1911, collected 4 more 
cases and added one of his own. The 
patients were all women between the 
ages of forty-one and forty-nine. In only 
2 of these cases were histological examina- 
tions made, and in only one, Latronche’s 
own case, were tubercles found on the wall 
of the gall bladder extending inward from 
the serosa. Four of the patients com- 
plained of pain, 4 had palpable tumors, 
and one had jaundice. Cholecystectomy 
was performed in 2 (Braguehaye, Tede- 
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nat); Tedenat’s patient succumbed and 
Braguehaye’s case recovered. In 3 of 
the cases, cholecystectomy was performed 
(Riedel, Czerny, Latronche), and all re- 
covered, 2 with persistent fistulas and 
one (Czerny) without. The latter treated 
the tract with strong zinc chloride solution. 
Stones were present in all, and the gall 
bladders were thickened and contained 
cheesy pus. 

From 1911 to 1925 there were no further 
reports on this subject. In 1925 a pre- 
liminary report of a case of primary tuber- 
culous cholecystitis appeared, by James 
T. Case, with a more detailed description 
of the case and discussion of the subject 
three vears later. However, the first 
comprehensive discussion of this subject 
along with a detailed report of a case by 
an American was made by Rankin and 
Massie in 1926. 


The patient was a negress, thirty-eight years 
of age, who complained of pain and a mass in 
the right upper quadrant of the abdomen. 
Seven years previously she was treated and 
apparently cured of an attack of pulmonary 
tuberculosis. For five years she had had pain 
in the right hypochondrium, and for two years 
she complained of asthenia, during which time 
she also noted the presence of a painful mass in 
that region. The presence of a tender mass in 
the right hypochondrium was confirmed by 
physical examination. Preoperative diagnosis 
was perforated ulcer of the duodenum with 
abscess. At operation a mass was found ad- 
herent to the liver and to a loop of small intes- 
tine. It proved to be the gall bladder, the wall 
of which was about *4 inch thick, containing 
-aseous material but not stones. A part of the 
gall bladder was removed and the remainder 
drained. The patient recovered. The patho- 
logical report of the specimen was tuberculous 
cholecystitis. Four years later she developed 
dyspnea and enlargement of the abdomen due 
to ascites. Secondary operation revealed a 
tuberculous peritonitis. Following several tap- 
pings and x-ray treatments, she made a good 
recovery. 


Three years after Rankin and Massie’s 
report, Case reviewed the entire subject 
of tuberculous cholecystitis and described 
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in detail his case, the preliminary repo: 
of which was published three yea: 
previously. 


His patient was a woman, fifty-nine years © 
age, complaining of attacks of epigastric pai 
of one year’s duration. The pain at time: 
occurred in the left upper abdomen and wa: 
aggravated by walking and turning in bed. He: 
bowels were loose, she felt tired and had losi 
17 pounds in one year. Physical examinatio: 
revealed marked abdominal tenderness. The 
preoperative diagnosis was chronic cholecysti- 
tis with stones. At operation the gall bladder 
was found buried in adhesions and containing 
one large stone about the size of a pigeon’s 
egg. Situated in the fundus there was a friable 
degenerated mass which was believed to be 
carcinoma. Following cholecystectomy the 
patient developed a duodenal fistula which 
healed after the passage of a duodenal tube 
twenty-one days after operation. The patho- 
logical report of the specimen was chronic 
tuberculous cholecystitis. 


Case in his analysis of the literature 
refused to accept the cases of Lancereau, 
the first case of Galabrée, the 4 cases col- 
lected by Letronche (Bragueharte, Tede- 
nat, Rievel and Czerny) and Letronche’s 
own case as primary cases of tuberculous 
cholecystitis on the ground that either 
no histological studies were made or that 
tuberculosis was evidently primary in 
the peritoneum. This leaves, according 
to this author, 10 undoubted cases (Hed- 
dans, Schmidt, Koch, Bertzke, Knalte, 
Simmonds, Deycke, Simmonds, Rankin 
and Massie, and his own case). The fact 
that several of the cases had caseous pus 
in the gall bladder is, according to Case, 
no positive indication of a tuberculous 
infection since pus from pyogenic organ- 
isms may become inspissated in cases of 
long standing. 


AUTHORS’ CASE 


M. H., female, single, aged sixty-two, was 
first seen April 19, 1933 complaining of attacks 
of biliary colic over a period of five years. For 
the past six months the attacks had be 
growing more frequent and severe, the las 
attack occurring March 18, 1933. There w° 


. 
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no fever or chills. She thought that she was 
slightly jaundiced during the past few weeks. 
|p to the time of the last attack she did not 
vomit, but complained of a sense of fullness in 
the epigastrium, flatulency and eructations 
alter meals. No cough or night sweats. She had 
been extremely thin most of her life, but did 
not lose any weight within the past few years. 

Physical examination revealed an emaciated 
woman in the early sixties, who did not appear 
acutely ill. Save for a tender palpable gall 
bladder, a ptosed right kidney and external 
hemorrhoids, the physical examination was 
essentially negative. 

A complete gastrointestinal x-ray series and 
chest examination were negative. A Graham- 
Cole examination revealed pathology in the gall 
bladder. 

Operation April 24, 1933 (J. A. L.): Under 
spinal anesthesia (tropo-cocaine) the abdomen 
was opened through a 3% inch right upper 
rectus muscle splitting incision. The appendix 
was found thickened, elongated and bound 
down by adhesions to the lateral pelvic wall. 
The gall bladder was small, with a markedly 
thickened wall, and firmly adherent to the 
transverse colon. The common bile duct was 
moderately dilated and ran parallel to the 
cystic duct, and was adherent to the under- 
surface of the neck of the gall bladder. A cal- 
culus the size of a large cherry was found in 
the gall bladder. The liver was moderately 
atrophied and the rest of the abdominal ex- 
amination was negative. The gall bladder was 
dissected free from the colon and the defect in 
the colonic wall sutured. A typical chole- 
cystectomy and appendectomy were then per- 
formed. The abdomen was drained and the 
wound closed in layers. 

Following a completely uneventful conva- 
lescence she was discharged from the hospital 
with the wound completely closed on the 
fifteenth day after operation. 

Pathological Report: 1. Appendix: 
appendicitis. 

2. Gall bladder: The specimen is a gall blad- 
der measuring 3.5 X 2.5 X 2 cm. The serosa 
appears congested. A single stone (cholesterin), 
the size of a large cherry with a small quantity 
o! pus and necrotic material fills the lumen of 
the bladder. The wall of the gall bladder 
measures 3 mm. in thickness, and shows areas 
0! calcification. The mucosa shows areas of 
degeneration. 


chronic 
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Sections taken through the thickened wall of 
the gall bladder reveal areas of lymphoid and 
epitheloid infiltration and typical Langhans 
giant cells, with areas of early caseous necrosis. 
Diagnosis: Tuberculosis of the gall bladder 
with stone. 


SYMPTOMS 


There are no symptoms characteristic 
of tuberculous cholecystitis. A careful 
review of the cases in which the symp- 
tomatology is recorded reveals the fact 
that the symptoms are those of a case 
of cholecystitis with or without stones. 
Pain is the outstanding symptom, pain 
being usually localized to the right hy- 
pochondrium or in the epigastrium. It 
is boring or pressing in character, and 
is usually aggravated by food. Latronche 
is of the opinion that persistent constipa- 
tion constitutes an important symptom, 
yet it was absent in the case of Rankin 
and the authors’. Vomiting has been of 
rare occurrence, while jaundice has been 
noted in but one patient (Lazarus and 
Eisenberg). The relative rarity of jaundice 
has been emphasized by Blahd who 
maintains that it is present in only ro 
per cent of diseases of the gall bladder and 
bile passages. In all cases where the sex 
was mentioned, save one, the patients 
were females. Loss of weight and anorexia 
were frequent symptoms. The most out- 
standing physical sign was the presence 
of a tender tumor in the right hypochon- 
drium. The diagnosis of tuberculosis of 
the gall bladder was made in all cases at 
Operation or post-mortem. Preoperative 
diagnoses such as cholecystitis and chole- 
lithiasis were frequent; one case was 
diagnosed as sarcoma (Riedel); 2 were 
believed to be carcinoma (Braguehaye 
and Latronche); one renal tumor (Gala- 
brée); and another perforating duodenal 
ulcer with abscess (Rankin and Massie). 
In several of the cases the tuberculous 
involvement of the gall bladder was 
accidentally found in the course of a 
miliary tuberculosis. 
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PATHOLOGY AND PATHOGENESIS 


The apparent rarity of this disease may 
be due to an unusual resistance of the 
gall bladder to infection by the Koch 
bacillus, or to the failure of recognizing 
it when it is present. Galabrée quotes 
Hanot and Letienne as stating that in 
cases of patients dying of tuberculosis 
the bile in the gall bladder failed to show 
tubercle bacilli. This same author quotes 
Sergent as showing that while bacilli 
are found in great abundance in the bile 
of infected guinea pigs and dogs, the gall 
bladders of these animals fail to become 
infected unless they were traumatized, 
or unless the common duct was occluded 
or injured. A review of the reported cases 
shows that out of 17 cases in which mention 
was made of calculi, 13 showed one or 
more stones present in the gall bladder. 

The mode of infection of the gall bladder 
has given rise to considerable speculation 
amongst various observers. Some maintain 
that the bacilli gain entrance to the gall 
bladder from a distant focus by way of the 
portal vein or hepatic artery. In this way 
the gall bladder may be directly involved, 
or secondarily involved from a preexisting 
infection of the hepatic ducts. Other 
observers maintain that the bacilli ascend 
from the pylorus or duodenum. The 
infection may also arise from the liver 
which had become infected from contact 
with a tuberculous focus within the base 
of the right lung; the bacilli passing 
through the diaphragm by way of the 
lymphatics (Oberling). Finally the gall 
bladder may become involved in the course 
of a general tuberculous peritonitis, the 
bacilli entering by way of the lumphatics 
or by contiguity with a tuberculous focus. 


DIAGNOSIS 


With the exception of the case of 
Lancereau, the diagnosis has never been 
made prior to operation or autopsy. 
A review of the collected series shows that 
in several instances the diagnosis was even 
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missed at the operating table (Riede! 
Braguehaye, Latronche, etc.). 


TREATMENT 


In view of the fact that the diagnosis 
may even be in doubt at the time o! 
operation, the procedure of choice, when- 
ever possible, is cholecystectomy. Should 
a far advanced lesion of tuberculosis be 
present elsewhere, palliation may be best 
instituted, as for example simple cho- 
lecystostomy. In the course of a miliary 
tuberculosis, no type of gall bladder sur- 
gery is indicated. The same holds true in 
the case of an accompanying tuberculous 
peritonitis. A review of the literature 
reveals the fact that in 3 cases in which 
cholecystostomy was performed there were 
no deaths and only one complicating 
fistula. In 7 cases in which cholecystectomy 
was performed, there were 2 deaths and 
3 complicating fistulas. 


POSTOPERATIVE COMPLICATIONS 


The two outstanding complications fol- 
lowing operation as noted in this series 
are fistula and tuberculous peritonitis; 
the former occurring in 4 cases (Heddiins, 
Latronche, Case and Riedel), and the 
latter in one (Rankin and Massie). 


RESUME OF COLLECTED CASES 


Although 20 cases have been collected, 
including the author’s case, in which 
tuberculosis of the gall bladder apparently 
existed, close study of these cases makes 
it necessary to eliminate 9 of them on 
the grounds that the diagnosis was not 
supported by histological data. The re- 
maining 11 (Heddins, Kisch, Beitzke, 
Simmonds (2 cases), Deycke, Galabrée, 
Latronche, Case, Rankin and Massie, 
Lazarus and Eisenberg) revealed the spe- 
cific lesions due to Koch bacillus, and in 
most of them (Kisch, Beitzke, Simmonds 
(2 cases), Deycke, Galabrée, Latronche) 
tubercle bacilli were actually demonstrated 
in the lesion. Of the 11 cases of positive!) 
proved tuberculosis of the gall bladder, 
there were 5 cases in which active tubercu- 


lew Serres Vor. XXIV, No. 1 


lous lesions existed elsewhere in the body; 
and 2 cases in which the lesion was found 
at autopsy (Kisch, Beitzke [caseating 
tuberculosis of left testis, epididymis, 
seminal vesicles and prostate, etc. )). In 
Simmonds’ first case there was a co-existing 
miliary tuberculosis, and in the second 
the liver was studded with miliary tu- 
bercles. In Latronche’s case there was 
a co-existing tuberculous peritonitis. So 
that only 6 cases remain in which the 
tuberculosis apparently was localized to 
the gall bladder (Heddiins, Deycke, Gala- 
brée, Case, Rankin and Massie, Lazarus 
and Eisenberg). Four of these cases had 
one or more stones in the gall bladder. 

Save for one (Beitzke), all cases in which 
the sex was mentioned were females. As 
regards the age incidence, there were 16 
cases in which the age was given, and of 
these 2 were in the first decade, one in 
the second, 4 in the fourth, 5 in the fifth, 
3 in the sixth, and one in the seventh; 
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the youngest being nine months old, and 
the oldest seventy-two years of age. 


CONCLUSIONS 


Tuberculosis of the gall bladder is a 
very rare disease, there being only 20 
cases on record, including the case here 
presented. Of this number, only 11 are 
substantiated by histological study; and 
of these, only 6 may really be considered as 
primary affections, indicating thereby the 
very high degree of immunity shown by the 
gall bladder mucosa against infection by 
the Koch bacillus. It is a disease which has 
no specific symptomatology, and therefore 
does not lend itself to preoperative diag- 
nosis; and as the records indicate, practi- 
cally all of them have been diagnosed 
either at operation or at autopsy. From the 
data at hand, it appears most likely that 
the invasion of the gall-bladder mucosa 
occurred by way of the bile stream. 


SINUS PREAURICULARIS 


(FISTULA PREAURICULARIS CONGENITA)* 


S. WILLIAM BECKER, M.D. AND ALEXANDER BRUNSCHWIG, M.D. 


CHICAGO 


sulting in preauricular sinus 
has been described under several 


A BNORMALITY of development re- 


Fic. 1. Case ut. Preauricular sinus with abscess forma- 
tion. A drop of pus is exuding from sinus opening. 


fistula 
preau- 


congenita, 
and fistula 


names: fistula auris 
auriculae congenita 
ricularis congenita. 

The following 4 cases recently studied 
at the University of Chicago Clinics 
illustrate some of the practical aspects of 
the condition, and are presented because 
it has not been reported at length in the 
American literature. 


Case 1. A boy, aged five, presented a 
linear, crusting, discharging lesion 1 cm. in 


diameter, I cm. anterior to the crus of the 
left external ear. His mother had noted a drop 
of pus on the cheek at three weeks of age. One 
year before admission the lesion had enlarged 
and six months before admission it had been 
excised and curetted. The parents were told 
that the analysis of the discharge revealed 
streptococcus. Since this operation drainage 
had been free and continuous. Dressings were 
changed once daily. The lesion had been treated 
for three months by ultraviolet light without 
effect. Just anterior to the other ear was a tiny 
crusted lesion that yielded a small quantity of 
caseous material on pressure. A section of 
tissue was removed from the large lesion on the 
left side, which showed the following: 

Most of the surface epithelium was fairly 
normal until the ulcer was reached, where it 
was parakeratotic with an admixture of crust- 
ing. Beyond this point the epithelium gradually 
thinned out and disappeared. The dermis and 
subdermis were edematous with vascular con- 
gestion and were involved in massive infiltra- 
tion, mostly by round cells, along with some 
plasma cells, and rarely giant cells. Small bits 
of epithelium could be seen deep down in the 
section. It was misdiagnosed chronic inflam- 
matory granuloma, probably tuberculous. 

Surgical removal of the lesion was advised, 
which was refused. The child disappeared from 
observation and was seen six months later, 
at which time the lesion had partially healed. 

Case u.' A boy, aged four, presented a 
lesion in front of the left ear of five months’ 
duration, and a “‘blackhead” on his left ear 
since birth. According to the mother, the 
“blackhead” had not been accompanied by) 
swelling or discharge. Five months before 
admission swelling and ulceration appeare« 
anterior to the left ear. Various types of treat- 
ment had been applied with no improvement 
Pressure on the region of the “blackhead’ 
caused a discharge of a small quantity of pus 


*From the Section of Dermatology, Department of Medicine, and the Department of Surgery, University : 
Chicago. 
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Fig. 1). One-half centimeter anterior to this 
opening was an elevated erythematous lesion 
i X 0.5 cm. with central ulceration, dis- 


Fic. 2. Case 1. Preauricular sinus at its junction with 
cutaneous surface. Low power, hemalum-erythrosin- 
saffron stain. 


charging purulent material. Diagnosis: preauri- 
cular sinus, with secondary abscess formation. 
The lesion was excised. 

Figure 2 shows a cross section of the sinus 
opening anterior to the crus and ascending 
portion of the helix. It is lined by stratified 
squamous epithelium and contains along one 
border several hair follicles and sebaceous 
glands. After coursing inward the sinus runs 
parallel to the surface of the skin for some 
listance and again turns inward to rest near 
the cartilage. It then changes its course again, 
‘urning upward toward the surface of the skin 
nd ending in a blind pouch in the subcutane- 
us tissue. From the blind end of the sinus an 
flammatory zone, consisting mainly of small 
und cells, extends toward the skin, opening 
‘pon it (the ulcer described above) (Fig. 3). 
Under high power the blind end of the canal 
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was seen to be lined with columnar epithelium 


(Fig. 4). 


Case 11. A man, aged thirty-seven, pre- 


Fic. 3. Case u. Sinus cut in two places. From blind end 
of sinus a band of inflammatory tissue extends to 
abscess opening on surface. Low power, hemalum- 
erythrosin-saffron stain. 


sented two patches of discoid lupus erythema- 
todes over the left malar eminence. At the 
time of admission it was noted that he had a 
bilateral preauricular sinus, and he also called 
our attention to an infranasal sinus. (Figs. 
5 A, B, C.) 

Case iv. A boy, aged thirteen, with severe 
acne, presented two preauricular dimples. The 
one on the right side could not be probed, but 
the one on the left side extended forward and 
downward for 3.0 mm., and from it a small 
amount of pultaceous material could be ex- 
pressed. No signs of inflammation were present. 


COMMENT 


Preauricular sinus was apparently first 
described by Heusinger in 1864,? and 
since then a few reports have appeared 
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in the literature. Piersol, however,’ stated 
that these conditions are comparatively 
common. Senear‘ reported the case of a 


Fic. 4. Case 1. Blind end of sinus is lined with columnar 
epithelium and is surrounded by a marked infiltrate 
consisting chiefly of small round cells. High power, 
hemalum-erythrosin-saffron stain. 


male, aged twenty-six, who had had 

small nodule in front of the ear at birth. 
This ulcerated, increased in size, and was 
removed at the age of six. A discharge of 
caseous foul-smelling material persisted. 
At the age of twenty-five he developed a 
swelling in front of the right ear which 
broke down and discharged purulent ma- 
terial. Bloch’ discussed 2 cases, which were 
described later by Steiner.® Seifert’ re- 
ported 8 fistulae found in 5 patients. 
Schiiller® discussed the hereditary occur- 
rence of the condition and reported 26 
instances in 70 members of one family. 
Montgomery® reported 3 cases in one 
family. Cleveland J. White’ reported 
a case accompanied by suppuration. Other 
members of the family also had the 
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abnormality. Auricular sinuses on th 
lobule have been described by Breuer.’ 

Preauricular sinuses vary from a scarcel\ 
perceptible dimple to a sinus several! 
millimeters long just anterior to the crus 
and ascending portions of the helix 
In uncomplicated cases the lesion is a 
definite sinus rather than a fistula, and 
therefore the designation “sinus preau- 
ricularis” describes the condition bette: 
than any other, although it is true that 
in their broad sense “‘sinus” and “‘fistula’’ 
are used interchangeably. The condition is 
strictly prenatal and may or may not be 
noticed by the parents. Steiner® quoted 
Urbanowitsch, who stated that in 2000 
patients the sinus was found on one side 
in 6 instances, on both sides in 3 and in 
3 instances there were only tiny depres- 
sions. A small keratotic plug may be 
noticed, or in some cases considerable 
pultaceous material may be expressed 
from the opening, similar to that from a 
sebaceous cyst. If it closes at its orifice 
a retention cyst, sometimes a dermoid, 
may result. The condition is generally 
first noticed when the lesion becomes 
infected. The infection may confine itself 
entirely to the region of the sinus opening, 
or it may appear for the first time about 
1g to I cm. anterior to the opening, where 
a fluctuant lesion appears, which later 
breaks down and discharges. The dis- 
charge is purulent, but contains caseous 
material. The sinus may be unilateral or 
bilateral, and may be accompanied by 
other cutaneous abnormalities, such as 
sinuses and fistulae elsewhere. Our second 
case showed the infection originating in 
the region of columnar epithelium. 

One of the significant features of the 
condition is that it may go for months 
or even years without being recognized as 
a preauricular sinus, since all the inflam- 
matory changes may be some distance 
anterior to the opening, and the opening 
may have closed. Some authorities (Bloch 
and others) believe that the sinus is the 
remnant of the first branchial cleft, but 
His states that it is due to deficient union 


4 4 
> > 7 


Jew Serres Vor. XXIV, No. 1 


of the crus helicis and the crus supra- 
tragicus. Our second case demonstrates 
that it is a branchial cleft abnormality 
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demonstrating a tortuous course of the 
canal which ended in a blind pouch lined 
by columnar epithelium. This demon- 


Cc 


Fic. 5. Case 111. A and c, Bilateral preauricular sinuses. p, Midline infranasal sinus. 


because of the columnar epithelium at the 
tip of the canal. 

According to Eitner'? the only satis- 
factory treatment is surgical removal, 
and he condemns chemical and electrical 
cautery. 


ABSTRACT 


Four cases of preauricular sinus of 
varying degree are presented. In one case 
serial sections were made of the lesion 


strates the branchial cleft origin of the 
lesion, and it does not agree with the 
theory of His that the condition is due 
to deficient union of the crus helicis and 
the crus supratragicus. 

The various terms used to designate 
this condition are discussed, and the 
term “preauricular sinus” seems to- be 
most appropriate. 

The most satisfactory 
surgical removal. 


treatment is 
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CEREBRAL ABSCESS 


REPORT OF A CASE FOLLOWING IMPACTION OF PLATE GLASS IN THE LUNG 
TWELVE YEARS PREVIOUSLY* 


H. M.D. AND SAMUEL ZALDIN, M.D. 


BROOKLYN, N. Y. 


eighteen years of age, a buttonmaker by 

trade, sustained a fracture of a rib in the 
posterior aspect of his left chest. He was taken 
to the Williamsburg Hospital for treatment 
and a week later he was discharged improved, 
except for the persistence of the pain in his 
left chest. On April 16, 1921, he was admitted 
to the Greenpoint Hospital complaining of 
pain in the left side of his chest, weakness, and 
nervousness, all dating from the time of the 
accident. The pain was intermittent (coming 
on after exertion), and aggravated by deep 
inspiration. The patient also complained of a 
productive cough which had persisted ever 
since an attack of pneumonia and influenza 
about two years previously. Two weeks before 
admission he commenced to suffer aches in 
his knees and elbows. He also noticed a diminu- 
tion in his ability to concentrate, although 
there were no other associated symptoms which 
would indicate any brain lesion. 

The past history revealed that in addition 
to the pneumonia and influenza two years 
previously, the patient had suffered frequent 
sore throats for which a tonsillectomy and 
adenoidectomy had been performed about four 
years previously. 

On physical examination at that time, the 
patient appeared chronically ill. There was a 
fetid odor to his breath, the remaining tonsillar 
tissue was markedly hypertrophied and there 
was a definite posterior cervical adenopathy. 
The cardiovascular system revealed no changes 
other than a rapid heart rate. The major 
positive findings were confined to the lungs. 
Pulmonary expansion was greatly diminished 
over the left base. There was an absence of vocal 
fremitus over both bases, and an increase over 
the apices. There was dullness to percussion 
over both apices posteriorly and over the right 
supraclavicular region. On auscultation there 


I the Fall of 1920, W. R., a white male, 


was high-pitched breathing over the right 
apex, bronchial breathing over the _infra- 
clavicular regions, diminished or absent breath 
sounds in the lower axillary regions, bronchial! 
breathing and moist rales over the left apex 
posteriorly and absent breath sounds over the 
left base posteriorly. Inconstant rales were 
heard over both bases posteriorly. Pleural fric- 
tion fremitus was heard and felt over left base 
in the region of the axilla. 

The x-ray findings reported on April 20, 
1921 were as follows: “Apices clear; lung fields 
show increased markings in the upper inter- 
spaces. Calcified tubercles and calcified hilic 
glands visualized. Findings indicate a tubercu- 
lous process, probably an old healed lesion.”’ 

The laboratory findings were as follows: 
The urinalysis was essentially negative. Re- 
peated sputum examinations for tubercle 
bacilli were negative. Repeated blood Wasser- 
mann tests were negative. 

The temperature ranged from 99° to 101°F. 
The pulse was go and the respirations 20 to 
24 per minute. 

The patient left the hospital improved, but 
against advice, on April 26, 1921 with the 
following diagnoses: 

1. Chronic bronchitis 

2. Healed apical and arrested pulmonary 
tuberculosis 

3. Thickened pleura (traumatic). 

During the following eleven years the patient 
never fully recovered, complaining of thoracic 
discomfort, weakness and persistent cough. 
In May, 1932, the patient had an attack of 
hemoptysis which, according to his physician, 
was of tuberculous origin. He was sent to 
Liberty, New York, where he was observed 
for a period of three months and finally dis- 
charged as non-tuberculous. In July, 1932 he 
began to suffer frontal headaches which were 
ascribed to a pansinusitis. 


* From the Department of Pathology, Dr. Max Lederer, Dir., and the Medical Service of Dr. Joseph Rosenthal, 
Jewish Hospital, Brooklyn. 
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On the morning of October 19, 1932, the 
,atient developed projectile vomiting and be- 
ame stuporous. About 12:15 p.M. of the same 
day he was admitted in coma to the Jewish 
Hospital of Brooklyn on the Medical Service 
of Dr. J. Rosenthal. 

Physical examination at that time revealed 
the following neurological signs: small and 
unequal pupils, which failed to react to light, 
photophobia, horizontal nystagmus, definite 
nuchal rigidity, twitching of the muscles of the 
left upper and lower extremities, absence 
of abdominal reflexes, hyperactive reflex of 
the left knee, and a positive left Kernig sign. 
The examination of the chest revealed occa- 
sional crepitant rales in the lungs. An oto- 
laryngoscopic examination showed bilateral 
chronic frontal and ethmoid sinusitis. The 
relation between the sinus condition and the 
general condition of the patient was considered 
doubtful. Ophthalmologic examination showed 
elevated and swollen discs with blurred margins. 
There were also noted several hemorrhages and 
areas of exudate in each eye ground. 

A portable radiographic study of the chest 
revealed the following: The diaphragm on 
both sides was hazy suggesting an infiltrating 
process in both lungs. On the left there were 
visualized two semi-opaque shadows, one about 
2.5 X 2 cm. and the other 10 X 1.5 cm., the 
nature of which could not be determined from 
the radiograms, per se. 

A similar study of the skull showed no sig- 
nificant changes. 

A spinal puncture showed the fluid to be 
under increased pressure. It contained in- 
numerable white blood cells, mainly polynuclear 
leucocytes. A direct smear of the fluid failed 
to show any organisms. A chemical examination 
of the fluid showed the following: sugar 75 mg. 
per 100 cc.; albumin 3 mm. ring (nitric acid 
test); globulin 4 plus (Noguchi test). The 
urinalysis was negative. 

The patient died three hours after admission, 
with the following diagnoses: 1. cerebral abscess; 
2. pansinusitis; 3. purulent meningitis; 4. bron- 
chiectasis and 5. lung abscess. 

Post-mortem Examination. The significant 
findings were limited to the examination of the 
head and chest. 

Chest: The skin over the angle of the left 
scapula was the seat of an irregular linear scar 
‘bout 4 cm. in length (Fig. 1 A). 

The right pleural cavity was normal. The 
ieft was the seat of a mass of old adhesions 


Polayes & Zaldin—Cerebral Abscess American Journal of Surgery 179 


which bind the lower lobe to the lateral wall 
of the chest in the posterior axillary line, at the 
level of the eighth rib. (Fig. 1 8.) On attempting 


Fic. 1. A. Skin from left scapular region showing scar 
which marked site of entrance of plate glass into 
chest. p. Pleural adhesions in which smaller piece of 
plate glass was found. c. Exostosis joining left 
seventh and eighth ribs and marking site of old frac- 
ture caused by plate glass. p. Cavity in left lower 
lobe in which larger piece of plate glass was lodged. 


to strip away the adhesions, an irregular piece 
of plate glass (Fig. 2 A) about 4 cm. in diameter 
and about 1 cm. in width escaped from an 
enclosure in the scar. On further examination, 
another larger piece of glass (Fig. 2 B) was 
found, lying in the pulmonary parenchyma 
proper (see description of lung). At this level 
there was an exostosis which bridged over the 
seventh interspace connecting the eighth and 
seventh ribs in the posterior axillary line. 
Dense scar tissue covered the bony ridge on its 
pleural surface. (Fig. 1 c.) 

The pleural surfaces of the lungs were smooth 
except for the scar tissue in the left lower lobe. 
The upper lobes were of normal color and 
consistency. The right middle lobe contained 
red areas of increased firmness. The right 
lower lobe was very firm in consistency and on 
section presented numerous areas of hemor- 
rhagic consolidation. The bronchi were dilated 
and on slight pressure pus exuded from their 
lumina. 

The left lower lobe of the lung, at the site of 
adhesion to the chest wall, was the seat of 
hemorrhagic necrosis. On sectioning this area, 
a triangular piece of glass, 10 cm. long and 1 cm. 
wide, was found encysted in the pulmonary 
tissue (see Fig. 2B). The lining of the space in 
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which the glass was found was a thick pink 
membrane which was continuous with the scar 
that bound the lung to the chest wall (Fig. 1p). 


Cerebral Abscess ApRrit, 193, 
fibrous wall. The rest of the brain tissue showe 
no evidence of inflammatory reaction. 

The complete anatomic diagnoses were a: 


Fic. 2. A. 

left pleural cavity. Bp. Larger piece of plate glass 
The bronchi of this lobe were dilated. A probe 
could be passed through one of the bronchi into 
the space in which the glass was encysted. The 
inferior surface of the left lower lobe was thick 
and grey and on section grey streaks were 
found to extend into the parenchyma. 

On microscopical examination of the left 
lobe, the alveoli were found to be filled with 
large epithelial cells (apparently desquamated 
from the lining), numerous polynuclear cells, 
and phagocytic cells. Large sections of pul- 
monary tissue were completely replaced by 
fibrous tissue and round cell infiltration. This 
was especially marked nearest the site where 
the glass had lodged. 

Section through the right lobe in the region 
of the purulent foci noted in the gross showed 
edema, numerous areas of hemorrhage and 
marked thickening of the interalveolar septa. 
There were also areas which showed large col- 
lections of round cells replacing the pulmonary 
tissue. Many of the bronchioles of this section 
contained purulent exudate. 

Head: The skull was normal. The meninges 
were extremely congested throughout. 

The brain was hyperemic. The left parietal 
lobe was softened, the area of softening occupy- 
ing a space of about 6 cm. in diameter. On 
removal of the organ from the cranium, pus 
exuded from the superior surface of the corpus 
callosum. The accessory nasal and venous 
sinuses were normal. 

Section of the softened area in the parietal 
lobe showed an encapsulated abscess, 2 cm. in 
diameter, which on microscopic examination 
was found to be well circumscribed by a thick 


Smaller piece of plate glass (4 X 1 cm.), which was removed from dense mass of adhesions in 
(10 X Icm.) 


which was removed from left lower lobe. 


follows: 1. scar of left scapular region of skin; 
2. healed fracture of eighth rib; 3. foreign bod) 
(plate glass) in lung and pleura; 4. purulent 
bronchiolitis and multiple pulmonary abscesses; 

brain abscess (left parietal lobe); 6. acute 
splenic tumor; 7. left hydronephrosis; 8. con- 
gestion and cloudy swelling of viscera. 


COMMENTS 


The case is of unusual interest from 
several points of view. Firstly, so large a 
foreign body penetrating the chest wall, and 
producing insufficient signs and symptoms 
to lead to its early detection, is an unusual 
occurrence, especially with so definite 
a history of trauma as was given in this 
case. Secondly, repeated x-ray examina- 
tions of the chest failed to reveal the true 

nature of the pulmonary lesion. This may 
be explained by the fact that the variation 
in the composition of the glass may so 
alter the x-ray shadow produced by it, as 
to make it difficult in some instances 
to determine the true nature of the object. 
Thirdly, the symptoms produced simu- 
lated pulmonary tuberculosis so closely 
that the latter condition could not be 
definitely excluded until after the post- 
mortem examination had been performed. 
Fourthly, the expected complications o! 
this accident were delayed tor a period 
of twelve years, which in itself is a medica! 
curiosity. Lastly, this case again illustrates 
the value of a post-mortem examination. 
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PELLEGRINISTIEDA’S DISEASE 


FrANK A. RIEBEL, M.D. AND JOHN A. RIEBEL, M.D. 


COLUMBUS, O. 


ELLEGRINI-STIEDA’S disease is that of Kulowski.' In our case the patient 


a traumatic ossification of the col- was an Italian, which facts may suggest 


lateral tibial ligament of the knee. that there is some racial or dietary factor 


Fic. 1. 


is characterized by a semilunar-like involved. 
ny formation medial and proximal to Stieda believed the condition was due 
medial condyle of the femur. While to fracture with a detachment of a small 
1ore than 136 cases have been reported in particle of bone at the moment of injury; 
rmany and Italy, only one case has 1 Kulowski, J. Pellegrini-Stieda’s disease. J. A. M. A., 
en reported in the English literature, 100: 13, 1933. 
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and this was, in fact, our first opinion in 
the instant case. Konig and others were 
of the opinion that the calcification was a 
fractureless callous formation which was 
the end result of periosteal proliferation, 
secondary to the tearing of ligaments and 
tendons at that point. Kulowski hazards 
the opinion that the condition is similar 
to myositis ossificans. 


REPORT OF CASE 


E. C., white, male, aged forty-seven, on 
August 31, 1932 fell about 20 feet from a 
scaffold and landed on his hands and knees on 
a wooden floor. He was unconscious for a few 
minutes but recovered shortly and was able to 
go home alone. Thereafter, he complained of 
almost constant pain over the medial aspect 
of the right knee. He reported that this pain 
was sharply localized over an area the size of 
a half dollar, and that he could feel a movable 
mass. There was no limitation of motion or 
other symptoms present. 

An x-ray examination on September 23, 
1932 showed a faint poorly organized calcifica- 
tion about 1.5 cm. long, plaque-like, located 
3 mm. medial to the medial condyle of the 
right knee. This exactly corresponded with the 
point of maximum sensitivity. 

Repeated x-rays were made up to March 6, 
1933 (see Fig. 1). The tumor increased very 
slightly in size during that time but became 
increasingly dense and well organized. As it 
was thought by this time the bone had matured, 
an incision was made on March 7, 1933. The 
plaque of bone was found to be somewhat 
larger than the x-ray indicated; that is, about 
3 cm. in diameter and about 0.4 cm. in thick- 
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ness. It was rather freely movable on the subja- 
cent tissue. The mass was removed, the wound 
closed, and splints applied. After about two 
weeks the dressings were removed, when it was 
found that a certain degree of ankylosis had 
occurred. Physiotherapy was instituted, which 
was Instrumental in restoring normal function 
in about one month. 

A series of postoperative x-rays showed that 
the tumor had been completely removed; how- 
ever, it began to recur about May 11, at 
which time several minute calcifications were 
seen just above the site of the old tumor (Fig. 
2). Recurrence of the old symptoms of sharply 
localized tenderness and pain appeared at the 
same time. Subsequent x-rays up to July 24, 
1933 showed little change over this condition. 


COMMENT 


A case of Pellegrini-Stieda’s disease is 
reported with excision of the mass and 
subsequent recurrence. Our x-ray and 
surgical findings corroborate the opinion 
of other workers, that there is a definite 
space between the mass and the femur, 
indicating that it is not of periosteal origin 
but is a metaplasia from ligamentous 
tissue to bone. 

A more than adequate time was allowed 
from the time of injury to that of operation 
for the maturation of bone, in order to 
minimize the likelihood of recurrence. 
Nevertheless recurrence of the tumor and 
symptoms took place. In view of this and 
of similar discouraging reports in the 
literature it is our opinion that surgery is 
useless in this condition. 
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INSTRUMENT 


ELECTROSURGICAL SCISSORS 


N. 


MELAND, M.D. 


LOS ANGELES, CALIF. 


HOSE interested in electrosurgery 
have frequently felt the need for 
in 


a scissors that could be used 


pieces of bakelite in the handles of a 
pair of Mayo scissors and attached a 
cable connection distal to the insulators. 


Fic. 1. A. Bakelite insulators in handles. sp. Cable connection through set screw. 


conjunction with the endotherm in dis- 
sections. This is especially true where one 
is working around large blood vessels, 
as the dissection here may at times be 
more easily carried out by scissors. With 
this in mind, the author inserted two 


He has been using such an instrument for 
the last three years with considerable 
success. Besides being used for dissection, 
it may supply the current needed for 
hemostasis according to the method ad- 
vocated by Ward. 
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UNIVERSAL SELF-RETAINING RETRACTOR 


Patrick P. Grosso, M.D., 
BROOKLYN, 


FTER several years of experimenta- 
tion with self-retaining retractors, 
a satisfactory instrument has been 


| SAN 


devised which can actually be relied upon 
to serve the purpose for which it is in- 


tended: It takes the place of assistants, 
who are oft-times more of a hindrance 
than an aid when holding hand retractors. 
Besides, its use relieves the assistants so 
they may be free to hold clamps, sutures, 
etc., and thereby render aid in the actual 
performance of the operation. The instru- 
ment is practicable and efficient, simple in 
construction and easy to manipulate, 
sturdy, strong, light in weight and without 
projecting parts. 

The retractor consists of a frame, a 
ratchet device and three sets of blades; 
the frame is made - of four steel bars, 
6 inches long and 14 inch square; these 
bars are slightly curved at one end, and 
dovetail jointed to their respective mem- 
bers, forming a quadrilateral frame with 
two opposite rounded corners. Attached to 
the upper surface of one of the rounded 
corners is a ratchet-like device, known as 
a “‘loktite,” this allows a very gradual 
spread and holds the frame securely to any 
size opening, without the possibility of 
slipping. The loktite has a release lever to 
disengage the ratchet, and allow the frame 
to come to a closed position, in which case 
the bars of the frame are parallel and only 
1 inch apart. When the frame is fully 
spread, the diameter of the opening is 


F.A.C.S. 


N. Y. 


9 inches; this allows a variation of retrac- 
tion for openings, 1 to g inches in diameter, 
or any fraction thereof. 

The blades ordinarily used are more or 
less of the conventional type, made in 
three sizes: Two sets are of the smooth, 
broad, curved kind, for the abdomen and 
soft tissues, 1 inch wide and 134 inches 
long, while the other is 13¢ inches wide and 
3 inches long. There is also an additional 
blade of the ribbon type, much larger and 
pliant, and used for the retraction of the 
deeper structures or laparotomy pads. 

The upper borders of the blades are 
grooved to fit the steel bars, and made to 
slide along the length of the frame to any 
desired position; there is also attached, by 
means of a hinge, a clamp-like device 
which, when pressed down, acts as a cover 
and serves to hold the blades in place. 
Only when this clamp is elevated, can the 
blades be removed from the frame. 

Because of the interchangeable blades 
and the fact that the retractor is adjustable 
to any size opening, the instrument can be 
adapted to any surgical procedure where 
retraction is required. 

A combination of the various size blades 
may be used at the same time; for instance, 
in gall-bladder cases, a broad flat blade 
for the under surface of the liver, and 
blades that conform to the thickness of 
the abdominal wall for the other sides. The 
same situation exists in kidney cases where 
the depth of the wound differs on all sides. 

After the blades have been chosen and 
attached to the frame, the retractor Is 
placed into the wound in a closed position; 
the ratchet is engaged, the instrument Is 
spread apart, and the blades are slid along 
the length of the bars to the desired posi- 
tion. Owing to the loktite device, the re- 
tractor is held securely apart to any size 
opening, and only when the ratchet is 
disengaged can the retractor come to a 
closed position. 
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NON-CRUSHING CLAMP IN BLOOD VESSEL SURGERY 


Jutius L. Sprvack, 


CHICAGO 


MONG the many difficulties con- 
fronting a surgeon while suturing 
the wall of a blood vessel, whether 


for an injury of the wall or for repair of an 
aneurysm, two are quite outstanding: 


(1) constant oozing from the cut ends of 


the opened blood vessels, thus obscuring 
the operative field, and (2) inconvenience 
in suturing without the use of an instru- 
ment which will grasp the wall of the blood 
vessel very close to the seat of repair. 

In order to overcome the first difficulty, 
provisional ligatures are employed. How- 
ever, this is not an ideal procedure since 
one has to make an additional operation 
at some distance from the operative field. 
For example, in treating femoral aneurysm 
in Scarpa’s triangle one makes provisional 
ligature of the external iliac artery, or in 
repairing an aneurysm in the third part of 
the axillary artery one has to make a 
provisional ligature of the first part, and 
so on. This is an additional operation and 
occasionally the provisional ligation of 
the proximally situated part of the artery 
may be just as complicated as the original 
operation itself. This is true, for instance, 
in the treatment of an aneurysm of the 
lower part of the right common carotid 


artery where it is necessary to place a 
provisional ligature on the innominate 
artery. 

In order to suture carefully any delicate 
structure, one must have a good hold of 
the structure in close proximity to the 
place of suturing. Tissue forceps without 
teeth are of no value for this purpose 
because the wall will slide away, and tissue 
forceps with teeth are likewise of no 
value since they damage the wall. The 
ideal instrument would be an artery for- 
ceps combining these two prerequisites, 
namely, an instrument which would be 
hemostatic without damaging the wall of 
the blood vessel and at the same time 
would hold the ends of the artery so that 
they could not slip away. The instrument 
illustrated here satisfies both these re- 
quirements. We have used it many times 
on femoral, common carotid and renal 
arteries. We have used this clamp not only 
in blood vessel surgery but also in surgery 
of the ureter, hepatic and common bile ducts. 


In conclusion, I wish to express my gratitude 
to Dr. Perry Melnick of the Pathological De- 
partment, Cook County Hospital, for his 
kindness in preparing the histological slides 
illustrated. 
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Fic. 1. Author’s blood vessel clamp. 


Fic. 2. Femoral artery of a dog on which an ordinary 
clamp was applied. Intima and media are damaged. 


Fic. 4. Ureter of a dog on which author’s clamp was 
applied. No damage to wall is noticed. 


Fic. 3. Femoral artery of a dog on which author’s 
clamp was applied. No damage to wall is noticed. 
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EDITORIALS 


MATAS MEDAL 


Arterial Walls.” 

“The Surgical Treatment of Angina 
Pectoris,” “‘The Origin and Nature of 
Arteriovenous Aneurysms, Cirsoid Aneu- 
rysms and Simple Angiomas,” and 
“Collateral Circulation Following Arterio- 
venous Fistulae” have occupied his atten- 
tion. Recently Dr. Reid has devoted a 
great deal of time to peripheral vascular 
disease. This last subject formed the thesis 
which he presented at the time that he 
received the Award. 

Aside from Dr. Reid’s contributions to 


HE medal of the recently created 
Matas Award in Vascular Surgery 
was presented for the first time 
January 23, 1934. The recipient of this 
award was Dr. Mont R. Reid, Professor of 
Surgery at the University of Cincinnati. 
There are several factors which 
prompted the selection of Dr. Reid to be 
the first one to be so signally honored. 
Naturally the main factor was his con- 
tributions to the subject of vascular sur- 
gery. He was the first to prove that 
arteriovenous aneurysms seriously damage 


the heart. As early as 1916 Dr. Reid pub- 
lished work on “Partial Occlusion of the 
Aorta with the Metallic Band,” and by 
this time he had already made “‘Observa- 
tions of Blood Pressure and Changes in the 
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vascular surgery his modesty and _ his 
appreciation of those who have blazed 
the trail, which he is now helping to 
transform into a highway, endear him to 
those who know him best. 
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The Fund by which this award was made 
possible was created by Mr. Mike S. Hart 
in compliance with the expressed desire 
of his sister, the late Miss Violet Hart. 
Miss Hart was a devoted patient and ad- 
mirer of Dr. Matas. As a result of the 
desire on the part of Miss Hart to do 
something to honor Dr. Matas, Mr. Hart 
drew up a deed of gift establishing the 
Violet Hart Fund to be administered by 
Tulane University. According to the deed 
of gift “the Fund is to provide an award, 
to be known as the Rudolph Matas Award, 
to be made to that North American sur- 
geon who has contributed outstanding 
work in vascular surgery.” This award 
is to be made as the occasion arises by the 
following committee of surgeons: Dr. 
Emile Bloch, Chairman, Dr. Lucian H. 
Landry, Dr. Isidore Cohn and Dr. Alton 
Ochsner. 

The first presentation of the Award was 
unique in that the medalist received the 
award from the hands of Dr. Matas. 

Dr. Rudolph Matas is a native Louisi- 
anian of Spanish parentage. By education, 
training and interest he is a citizen of the 
world. Dr. Matas graduated from Tulane 
University in 1880. In 1895 he was made 
Professor of Surgery in his Alma Mater, 
and in this capacity he served until his 
retirement from the Chair in 1927. 

Dr. Matas has been Director of the De- 
partment of Surgery at Touro Infirmary 
since 1905. For more than fifty years he 
has been a member of the Charity Hospital 
Staff. 

Many institutions have conferred hon- 
orary degrees on Dr. Matas in recognition 
of his great merit. Among the institutions 
conferring awards upon Dr. Matas may be 
mentioned Washington University of St. 
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Louis, LL.D., 1915; University of Pennsyl- 
vania, SC.D., 1925; Tulane University, sc.p., 
1926; Princeton University, LL.D., 1928. 

Dr. Matas has received many decora- 
tions from foreign countries, the most 
recent of these was conferred by the Re- 
public of Spain on December 3, 1933. 

Dr. Matas was awarded the Bigelow 
Medal by the Boston Surgical Society 
in 1926. This honor he has shared with 
W. J. Mayo, W. W. Keen, J. M. T. Finney 
and Chevalier Jackson. 

Dr. Matas has contributed in such 
diverse fields and his knowledge of the 
literature is so great that his colleagues 
have felt for many years that by consulting 
him they could extract more information 
from his encyclopaedic mind than they 
could obtain from a visit to a library. 

Vascular surgery has been one of the 
many phases of surgery to which he has 
devoted his energy. His contributions in 
this field represent an epoch in the ad- 
vancement of surgical knowledge. His 
contributions to local and regional anes- 
thesia, surgical diseases peculiar to the 
negro, and his studies in fractures stand 
as classics. 

His interest in ideals and ideas place 
him on a pinnacle so that we may gaze 
upon him and say with Oliver Goldsmith 
“and still they gaze and still the wonder 
grows that one small head can carry all 
he knows.” 

This tribute to the master surgeon Is 
but another evidence of the willing homage 
which his devoted friends wish to pay 
during life. 

The creation of this memorial adds 
another crown of laurels to the brow of 
Louisiana’s most distinguished son. 

IsipoRE COHN. 


LEWIS STEPHEN PILCHER, M.D., LL.D. 


when we were very young in 

medicine, we attended a meeting 
of a local medical society in Brooklyn. The 
program consisted of a joint paper by Dr. 
Lewis Stephen Pilcher and his son, the late 
Paul Pilcher. The paper was on gall-bladder 
disease, and the Doctors Pilcher had an 
impressive exhibit of what seemed to be 
hundreds of gallstones of many varieties 
and shapes. We were not twenty-five years 
of age. At that time Dr. Pilcher was 
sixty-five, a time when most men have done 
their life’s work, have decided to rest on 
their laurels and to sit “in the sunshine 
in the sweet reverie of dreams.’ However, 
as all know, Dr. Pilcher did not rest on his 
laurels but continued to carry on. Now, at 
the ripe age of eighty-nine, he still does 
his daily tasks. 

Dr. Pilcher has had honors conferred 
upon him. His life has been one of accom- 
plishment and good works. Tragedy and 
sorrow, also, have been his lot. His son, 
Paul, had all the essentials that are neces- 
sary for a surgeon of national note. Just 
as he was maturing in his chosen field he 
was taken ill and died. 

We will not offer a biographical sketch of 
Dr. Pilcher. It has been done elsewhere 
many times. On this occasion, we wish to 
offer our sincere and hearty congratulations 
on this the Golden Jubilee Year of his 
editorship of Annals of Surgery. 

Dr. Pilcher and a group of his co-workers 
founded the Brooklyn Anatomical and 
Surgical Society in 1878. Their transactions 
were published as the Annals of the Ana- 
tomical and Surgical Society. The following 
year the transactions were issued as the 
Annals of Anatomy and Surgery. Dr. 
Pilcher was the editor. In 1884, it became 
the Annals of Surgery and Dr. Pilcher con- 
tinued as editor. Since then he has occupied 
the editorial chair—fifty continuous years 
of editorship of the same publication. 

Should we add the seven years when he 
was editor of the preceding journals to his 


N when a quarter of a century ago, 


fifty years as editor of the Annals it would 
make Dr. Pilcher the dean of living medical 
editors in the world. 


Lewis STEPHEN PILCHER 


The Annals of Surgery was the first 
surgical journal in the English language. 
It always has been a quality publication. 
Its history is replete with the finest in 
surgical thought and achievement during 
the past five decades. Guided by Dr. 
Pilcher’s hand it has offered the medical 
profession a dignified, authoritative 
publication. 

We consider it a privilege to have known 
Dr. Pilcher. To me, as a young man, he 
was an inspiration. His son, Paul, was kind 
to me in my beginning days. We congratu- 
late Dr. Pilcher and, also, we congratulate 
the Annals of Surgery in their good fortune 
in having such a master at the helm. 

Surgery owes Dr. Lewis Stephen Pilcher 
a debt of gratitude for keeping surgical 
literature in America on such a high plane. 
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STEPHEN HALES 


TEPHEN HALES was born at Bekes- 
S bourne in Kent, September 7, 1677. 
At the age of nineteen he entered 
Bennet College, Cambridge, took a Bach- 
elor of Arts degree and was elected to fel- 
lowship (1702). The next year he got his 
Master’s degree. 

Hales and a William Stukeley (m.p., 
F.R.S.) struck up a friendship and travelled, 
collected plants and dissected together. 
Hales studied astronomy and knew the 
Newtonian System. About 1710 he was 
made a perpetual curate of Teddington. He 
took orders and the next year became a 
Bachelor of Divinity. 

He married Mary, daughter and heiress 
of Dr. Newee, rector of Halisham (about 
1719) but she died two years later, child- 
less. He never married again. 

Hales was elected to the Royal Society 
in 1718. In 1719 he reported to the Society 
some of his experiments on the effect of the 
sun in raising the sap in trees. In June, 
1725, he gave a full account of his work on 
this subject in the form of a treatise. The 
Society made him a member of the council 
(1727). After the death of Hans Sloane, 
Hales was elected to the French Academy 
to fill his place. In honor of Hales, John 
Ellis, whom Linnaeus called “The bright 
star of Natural History,” named a newly 
discovered genus, Halesia. 

With an idea of adding his further 
experiments to his treatise Hales found 
that these had grown to the size of another 
volume, which he called ‘‘Haemadynamics,” 
or Volume II of the “Statical Essays.” 

Hales filled several hearts with melted 
wax, later cutting away the tissues and 
estimating the inner surface of the ven- 


tricles. He calculated the mean velocity 
of the blood in the aorta, the velocity of 
the systolic output, as well as the pressure 
sustained by the heart during contraction. 
Naturally his methods were liable to errors, 
but his work carried the study of the 
circulatory system beyond Harvey’s work 
and introduced the method of quantitative 
investigation. 

Hales estimated man’s blood-pressure as 
about seven and a half feet. Considering 
his implements we marvel he was able to 
approximate it so closely. He estimated 
the exact amount of refrigeration action of 
the lungs calculated after having deter- 
mined the quantity of blood passing 
through the lungs per minute, the amount 
of air breathed during the same time, and 
the difference in temperature of the in- 
spired and expired air. This was found to 
be enough in two minutes to raise all the 
blood of the body 0.101928 degrees. 

In 1739 he was granted the Copley 
medal. The same year appeared his “ Phil- 
osophical Experiments.” In 1741 he read 
before the Royal Society an account of a 
method for ventilating ships. His ventila- 
tors were fixed in Newgate prison in 1752. 
This reduced the death rate from eight 
to two per month. 

He experimented with electricity, wrote 
other pamphlets, but withal was faithful 
to his mission as a minister. Of him Pope 
wrote: “I shall be very glad to see Dr. 
Hales, and always love to see him; he is so 
worthy and good a man.” 

After a short illness, the nature of which 
we do not know, he died in November, 
1761. 

T.S. 
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BOOKSHELF BROWSING 


LECTURES ON MIDWIFERY 


BY THOMAS YOUNG, M.D., 1777 


Tuurston Scott WELTON, M.D. 


BROOKLYN, N. Y. 


NE day Paul Hoeber and I were 
having a three hour luncheon. We 
had repaired to a reformed speak- 

easy in order to engage in a long talk 
concerned with manuscripts, cuts, editorial 
policies, and the numerous other matters 
that are intimately a part of editing and 
publishing. However, not a word of shop- 
talk passed our lips. Instead, we delved 
into everything else under the sun. We 
talked of an expedition to Tibet that came 
a cropper in Pekin, of water colors, of a 
certain gentleman at the Academy of 
Medicine, of a book called “Tia Bar- 
barita,” of bath-room plumbing, of medical 
writers who will let you have the manu- 
script provided you publish it in the next 
issue, of why U. S. Steel will go up if the 
automobile industry gets prosperous, of 
guppies, and of twenty other unrelated but 
fascinating topics, when I observed, “My 
grandmother died in 1911 at the age of 
almost ninety, and among her effects was a 
box of old letters in their envelopes which 
she had saved for sentimental reasons. 
They were written to her by friends and 
relatives between the years 1835 and 1870.” 

“What did you do with them?” from 
Hoeber. 


IQ! 


“Read enough of them to learn they were 
of no interest and then threw the whole 
mess into the furnace.” 

Hoeber toyed with a pencil and looked 
into space, a wistful expression in his eyes. 
“You may have thrown away a small 
fortune.” 

Hoeber among other avocations collects 
stamps. I have never collected stamps. 
Therefore, I had no idea that those old 
envelopes with their stamps and cancella- 
tion marks could be either interesting or 
valuable. Another relative of mine, after a 
grandfather in the country had died, spent 
several days cleaning up the place before 
closing it, and related to me how she had 
found glass bottles and glass containers of 
weird and bizarre shapes sufficient to fill a 
couple of barrels. “And such terrible glass 

. nothing like the clear crystal glass 
of to-day,” she remarked, “it positively 
looked hand-made.”’ 

“What did you do with it?” I asked, for 
I had a vague suspicion grandfather and 
his father had something in that country 
cellar worth good American dollars. 

“Busted them up and, with two wagon 
loads of other junk, burried the whole 
mess down in the pond.” 
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I did not know stamps. My relative did 
not know oldyjglass. And this proves the 
adage that knowledge is wealth. Sometimes 
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old books are valuable. 

We must confess we know little or noth- 
ing about old or rare books. One must 
either be born with a desire to collect them 
or, like eating olives, acquire the taste. It 
is a disease that is never cured. It takes 
time and certain funds are an essential 
in order to satisfy this hobby. Also, one 
must possess an encyclopediac mind and 
have spent many years learning about 
such books before he is out of the amateur 
class. 

The true bibliophile may want to possess 
a book either because it is the only known 
copy with the title line printed upside down 
but in perfect condition; or, because it is 
one of only eleven copies known to be in 
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existence. He, as a rule, cares not a tinker’s 
damn for the information the book con- 
tains. Anyway, he cannot read Latin or 
meadieval German or French, and if some 
frowzy professor of languages wants to 
translate these tomes, all right and good. 
But for him, the true bibliomaniac, he 
merely wants to possess the book, to own 
it, to lock it in his safe, to show it off to a 
select audience, perhaps purposely to 
arouse a covetous and bitter envy in a less 
fortunate brother collector’s heart. 

Not being in the remotest sense a collec- 
tor, but merely a dilettante interested in 
the printed page, I do not belong to this 
tribe. 

My publisher friend has many shelves 
of old and rare books. Often, when I drop 
in to see him, he is busily engaged with one 
of the many who must interview him on 
business. I wait in the library. Always, I 
drift over to the old-book section. I look 
at the row of backs. I pull a book out here 
and there. I find one I can read. I note it 
was written in 1699. I start at the begin- 
ning and read until a secretary ushers me 
into the inner sanctum. But while reading 
I try to picture the times when the author 
wrote, how he lived, how his neighbors 
lived, other countries of that period, how 
many owned the book, how many read it, 
was it popular, how many copies have 
survived, and I get no end of a thrill 
from the text. 

I tell the publisher what I’ve been 
reading. “Oh... that!’ he exclaims, 
“That has no value. Just a little old, that’s 
all.” 

And so, if you should happen to be a 
real, live, breathing bibliophile you will, 
I’m sure, turn your nose up at the book 
to which, presently, I’ll devote the re- 
mainder of my space. And yet, to me It 
has a two-fold fascination: it provides 
interesting reading; it, no doubt, is a fourth 
known copy. 

If you, too, are like me and have only a 
superficial knowledge of this subject, read 
on and let me tell: 

How my good friend and classmate, 


> 


L 
t 
a 
P 
D 
Ut 
a 
C 
Pr 


New Series Vor. XXIV, No. 1 


Robert Barber, came up to me during the 
holidays. He exuded an inner excitement. 

“T have something that will fascinate 
you,” he cried. “An old book. It’s a book 
on midwifery. Three hundred odd pages 
written in longhand by a student. A Dr. 
Thomas Young of Edinburgh gave the 
lectures. I sat for hours last night reading 
it. You’ll get a kick reading the scientific 
ideas of that day.” 

“Where'd you get it?” I asked. 

“Friend of mine studying in England 
had a book-seller pick it up in London .. . 
it probably cost ten shillings . . . and he 
sent it to me as a Christmas present . . . 
I’ll have it here in the morning.” 

Robert was as good as his word. The next 
morning at the college he left the book in 
my hands. 

I observed a book 41% by 7 inches in 
size. It is bound in boards, the back in 
leather. In faded gold letters I read: 
“Young’s Midwifery,” and below it the 
numeral “1.” So, evidently it was the first 
of two or more volumes. On the second 
fly-leaf, written in the bird-like, scrollied 
penmanship of that day we read: Lectures 
on Midwifery—-By Thomas Young, M.D., 
Vol. 1, 1774, and in a different script, in 
the lower right hand corner, is written 
“Edinboro.” 

I turned the page and observed: “Con- 
tents—Vol. 1st.” 

The contents and page numbers offered 
are: 

Introduction (Page 1st); History of 
Midwifery (Page 4): History of the 
Authors (Page 11); Theory of Midwifery 
(Page 39); The Difference betwixt the 
Pelvis of a Male & Female Skeleton (Page 
48); Of the Narrow and Deformed Pelvis 
(Page 49); Of the Parts of Generation 
proper to Women (Page 57); Of the 
Diseases of the Parts of Generation (Page 
69); The Use of the Parts of Generation 
(Page 108); The Size of the Foetus in the 
Uterus (Page 124); The Difference betwixt 
a Foetus and Adult (Page 129); The 
Changes that the Uterus undergoes from 
regnancy (Page 144); The use of these 
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Changes in the Practice of Midwifery 
(Page 149); The Connection between the 
Mother and the Foetus (Page 173); The 
Figure and Shape of the Placenta in differ- 
ent animals (Page 186); The Uses of the 
Placenta (Page 202); The Use of difference 
of Structure between the Foetus & Adult 
(Page 206); Menstrual Flux (Page 208); 
The Causes to which the Menstrual Flux 
has been ascribed (Page 214); Chlorosis 
(Page 227); Obstructed Menses (Page 232); 
Immoderate Flux of the Menses (Page 
237); Fluxor Albus (Page 244); Symptoms 
of Pregnancy (Page 256); Of the Diseases 
Incident to Pregnancy (Page 266); Nausea 
and Vomiting (Page 269); Suppression of 
Urine and Costiveness (Page 277); Hemor- 
rhoides or Piles (Page 282); Swelling of the 
Legs, Thighs and parts adjacent (Page 
286); Convulsions (Page 288); Palsy (Page 
296); Lues Venerea (Page 298); Vomiting 
(Page 299); Difficulty of Breathing and 
Cough (Page 300); Violent Cramp pains 
of the Abdomen and Legs (Page 301); 
Floodings (Page 305); Prognosis (Page 
310). 

At home that evening I began to read 
the unknown student’s notes. I, too, like 
Barber, read far into the night. 

Merely to give one an idea of what fas- 
cinated me, although it is of little scientific 
worth, I will quote at random from the 
yellowing pages: 

The word midwifery is generally taken in two 
senses, the one limited and the other very 
extensive. The first is the simple operation 
used in the practice of delivering women. The 
2nd what depends on the Physician with 
respect to the Diseases both of the Mother and 
Child, and in these to give directions. 

Long and Sad Experience shows the useful- 
ness of this art, as in the preturnatural Births 
and Floodings where both the Mother and 
Child were often destroyed. 

One may apply to the study of Midwifery 
at any time of their studies, and it is only 
necessary to observe, that Gentlemen should 
take it when attending the Infirmary, by which 
means they have an opportunity of attending 
the Lying-in Ward without being at the 
expence of two tickets .. . 
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This part of the Introduction is impor- 
tant, as we'll discover. 

. and other means of acquiring knowledge 
in Mid-wifery is by the Perusal of Books, as in 
anatomy one should read Haller before 
Winslow. So in Midwifery one should not read 
Smellie, in the first course, as he will be better 
understood in the second. . . . 

In this City (viz: Edin.*) they began to see 
the advantages of having Midwifery taught, 
Accordingly in the year 1726 Mr. Gibson was 
chosen City Professor, after which no woman 
was allowed to practice Midwifery without 
having first attended him, and undergone an 
Examination before the College of Physicians. 
. . . That he intended to teach Midwifery is 
clear from his having published a Syllab'. . . . 
Shortly after he died. . . . at which time Dr. 
Smellies Machines were kept a Secret, for 
which reason I was obliged from mere necessity 
to form them with my own hands, a task I 
found very difficult in executing. In the year 
1751 the King of Prussia likewise became 
sensible of the necessity of cultivating mid- 
wifery ... and for this purpose he got a 
College erected and appointed Theodore, 
professor and teacher of Midwifery, . . . In 
order to render this more usefull he Erected an 
Hospital where they had two Wards, the one 
for Male, the other for female students. .. . 

Guilleman Succeeded Ambrose Parey. he 
wrote a treatise which he called the Happy 
Delivery of Woman this is one of the First 
Books translated that we had at time in 
English. .. . 

Dr. Chamberlain pretended to have a 
method of Delivering the child in Laborious 
Births, which he kept a Secret, but he was 
unable to put it in practice in Paris, where he 
tried it... . 

Anatomists and men Midwives differ con- 
cerning the motions of the Bones of the 
Pelvis... 


When women labour under a Suppression of 


Urine it is sometimes Difficult to Introduce the 
Catheter... . 

. . the woman arrived at 14, 15 or 16 years 
of age when the menstrual flux appears this 
not getting passage occasions a Tumour of the 
part, that always gives more or less uneasiness 
to the Woman, you can very easily distinguish 
this disease for the woman will have no menses. 
She will feel a pain and uneasiness about the 
part, and when you attempt to examine her in 
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the common way, it will be impossible to 
introduce your finger into the vagina. The only 
cure here is to make an Incision tho [sic] the 
hymen, and this for the most part gives 
immediate relief. You will find some cases of 
this kind in Ambrose Parey, and Guilleman, 
and Dr. Smellie gives three Instances of an 
imperforated Hymen, in all which one woman 
was completely cured by one simple incision, 


The Ovaria are liable to a variety of diseases 
particularly dropsy. .. . 

In the memoirs of the Academy of Sciences 
of Surgery, and in Dr. Hallers Thesis you will 
find many instances of a Dropsy of the Ovar- 
ium. It is perfectly incurable except when the 
water is collected in such a quantity as to 
appear outwardly for it is entirely out of the 
Laws of Circulation . . . There is one in the 
Philosophicall Transactions by Dr. Hewson. 
The water was 13 years in collecting. He made 
an incision into the most protuberant part of 
the Tumour but there was no discharge from it. 
However on enlarging the Wound a Great 
quantity of Gellatinous matter was Evacu- 
ated. ... 

Generation is a subject so Mysterious that 
tho people in Different ages have made 
Experiments relating to this yet we are still in 
the dark as to our origin. . . . 

Hippocrates and Galen imagined that gener- 
ation was owing to a mixture of the male and 
female semen in the uterus. . . . They imag- 
ined that the Ovaria answered the same purpose 
in Women that the Testes did in Men, and 
that the ligament which connected these with 
the womb was a Vas Deferens, by means of 
which the female Semen was brought from the 
ovarium to the uterus, but we shall have 
occasion to see afterwards that this system 
was at fault, as many other Subsequent ones 
that have been adopted since. The first objec- 
tion is that there is no communication between 
the uterus and ovarium. But we find that at 
particular times the Fallopian tubes embracing 
the Ovarium this sometimes Bursted open, and 
we can press a Liquor out of it which contains 
Animalcules, similar to these found in the 
Male Semen. 


The following quotation under the chap- 
ter heading: “The Use of These Changes 
in the Practice of Midwifery”’ is significant, 
as we shall learn. 
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It is of great consequence to determine from 
the different changes made on the neck and 
Bottom of the Womb whether the Woman is 
with Child or not. This can only be done with 
the touch which is of two kinds viz: External & 
Internal. The first is only the feel with the 
hands on the External parts of the Abdomen 
by which you may often have a pretty good 
guess whether the woman is with child or not. 
If she is not with child you cannot feel any 
tumour or hardness of the abdomen, but if she 
is you will feel a hard, circumscribed tumour 
within it. In five months of Pregnancy you 
can for the most part feel this rising above the 
os pubis, in the sixth it gets halfway between the 
os pubis and the navil [italics mine], in the 
eighth you may feel it half way between the 
.. . Scorbiculis [this word is not very legible] 
Cordis and the Navil, and in the Ninth it 
reaches up as high as the former, but this is 
different in different Women .. . 


We will end these quotations, though the 
temptation is to quote at length, by copy- 
ing parts from this unknown student’s 
lecture on the Menstrual Flux: 


The Menstrual Flux is not sufficiently under- 
stood as we do not know properly the Struc- 
ture of the Uterus. . . . Weak women loose a 
greater quantity of blood than those who are 
strong and healthy. . . . The Cause to which 
the Menstrual Flux has been Ascribed: Erasis- 
tratus and several of the Ancients thought it 
was owing to the Influence of the Moon, 
because it returned regularly every 28 or 29 
day, and this opinion seems to have been 
adopted by some of the Moderns particularly 
by Dr. Mead [of The Gold Headed Cane] in 


his treatise De imperic Solis at Lune. . 


This gives one an idea of a student 
hurriedly writing the lectures, often mis- 
spelling terms and his grammar a jumble 
of words. 

To get back to our story. 

After we had read this volume of student 
notes we thought a profitable article for 
this section of the Journal would be 
attamed by copying the Chapter on the 
History of Midwifery. 

To do such an article one must tell his 
readers something about the teacher, Dr. 
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Thomas Young. So we repaired to the 
Library of the Medical Society of the 
County of Kings and went through the 
cards in the Index. We found Young’s 
and Young’s but not the Young we were 
after. It was a fruitless day. The next 
morning the librarian, Mr. Frankenberger, 
telephoned saying he had some material 
that might be of some aid. 

From Dr. Herbert R. Spencer’s, “The 
History of British Midwifery—1650-1800,” 
I learned that Thomas Young was the third 
professor of midwifery at Edinburgh and 
the first in the British Isles to give a 
course of lectures on the subject. Young 
held the chair from 1756 to 1780 when he 
was succeeded by Alexander Hamilton. 

“Young was the first in Edinburgh to 
give regular courses in midwifery to medi- 
cal students, and it was through his exer- 
tions that a lying-in ward was opened 
in the attic story of the Royal Infirmary, 
fitted up at Dr. Young’s expense for four 
lying-in women, or as many as Dr. Young 
could accommodate.” Thus, the first mater- 
nity ward in the hospital was started. We 
now see the significance of the student’s 
notes in the Introduction when Dr. Young 
said, “* . . . that Gentlemen should take 
it [study of midwifery] when attending the 
Infirmary, by which means they have an 
opportunity of attending the Lying-In 
Ward without being at the expence of 
two tickets.” 

We quote further from Spencer’s book: 
“They [the lectures] contain nothing of 
special interest; but external abdominal 
examination is mentioned, and the state- 
ment made that at the 6th month of preg- 
nancy the uterus ‘is halfway between the os 

pubis and the navil.’ 

Dr. Young, at the time of his appoint- 
ment to the chair of midwifery, had not 
the degree of doctor of medicine. He was 
a member of the College of Surgeons. 
Young took the degree of Doctor of 
Medicine from the University of Edin- 
burgh in 1761. 

Imagine the thrill that we experienced 
when our eyes read: 


) 

t 

t 

d 
e 
d 
h 

of 

e 

n 

n 
at 

d 

ne 

es 
it, 


196 American Journal of Surgery 

Young . . . has left no printed work except 
his graduation thesis “‘dissertatio de lacte”’ 
(1761), but there are two MS. copies of his 
lectures in the library of the Royal Society of 
Medicine containing the book-plate and notes 
of Samuel Merriman. (Another copy is in the 
Library of the Medical Society of London.) 
One of these copies is dated 1767 & 1768; the 
other which consists of 41 lectures, is 
undated. 


A great light dawned upon us. In our 
amateurish researches we concluded that 
in our hands was the first volume of a two 
or three volume series of lectures by 
Thomas Young written in his classroom 
by a student. For a century and a half this 
volume has knocked around old book- 
shops, perhaps has been handled by in- 
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numerable people, glanced at, fingered and 
thrown aside. I, too, would have done such. 
But, as I have stated, I have no knowl- 
edge of old and rare books. If any who 
may have chanced to have opened this 
volume during the past one hundred and 
fifty years knew that in England but three 
copies of Young’s lectures are known, then 
this copy would have had a special interest 
to them. 

I am returning this volume to its owner, 
Dr. Robert Barber. I have told him its 
story. He owns what to date seems to be 
the fourth known copy of these lectures. 
Barber tells me that soon he will present 
it to the library, in which he has held sev- 
eral offices, the Library of the Medical 
Society of the County of Kings. 
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Avcpers, B. J., M.p., Phila. 
Asst. Prof. Neurol., Grad. Sch. Med., Univ. Pa.; 
Neurol., Phila. Gen. & Pa. Hosp.; Neuropath., 


Dept. Neurosurg., Univ. & Inst. Pa. Hosp. 
AusMAN, Dona.p C., M.p., Milwaukee. 
Mem. Staff, Evangelical Deaconess Hosp. 
BaA.Luin, MAX, M.D., F.A.C.S., Detroit. 
Surg., Harper Hosp [Died March 3, 1934.] 
Becker, S. WILLIAM, M.D., Chicago. 
Assoc. Prof. Dermatol., Univ. Chicago. 
BROWDER, JEFFERSON, M.D., F.A.C.S., B’klyn. 
Asst. Prof. Surg. & Asst. Attend. Surg., L. I. Coll. 
Hosp.; Neurol. Surg., Kings Co., B’klyn, Methodist 
Episcopal, & Holy Family Hosp. 
BRUNSCHWIG, ALEXANDER, M.D., Chicago. 
Asst. Prof., Dept. Surg., & Div. 
(Therap.), Univ. Chicago Clin. 
RAFE C., M.D., F.A.C.S., Los Angeles. 
Assoc. Prof. Gynec., Sch. Med. Evang.; Sr. Attend. 
Gynec., L. A. Gen. Hosp.; Sr. Surg., Calif. Hosp. 
Coun, IstporE, M.D., F.A.c.S., New Orleans. 
Prof. Clin. Surg., Tulane Univ. of La. Sch. Med.; 
Sr. Assoc. Surg., Touro Inf. 
Cooper, W1LL1AM M., M.p., F.A.c.s., N. Y. 
Instr. Surg. & Asst. Attend. Surg., N. Y. Polyclin. 
Med. Sch. & Hosp., & N. Y. Homeopathic Med. 
Coll. & Flower Hosp. 
DunsBar, ALEXANDER E., m.p., B’klyn. 
DyxkunuizeEN, T. A., M.p., Indianapolis. 
EBELING, WALTER W., M.D., Phila. 
Hunter Fellow & Instr. in Surg., Univ. Pa. 
EIsENBERG, A. A., M.p., N. Y. 
E1ss, STANLEY, M.D., F.A.c.S., N. Y. 
Adj. Prof. Surg. & Asst. Vis. Surg., N. Y. Polyclin. 
Med. Sch. & Hosp.; Assoc. Attend. Surg., Broad 
St. & Yonkers Gen. Hosp. 
Euiason, E. L., m.p., F.A.c.s., Phila. 
Clin. Prof. Surg., Univ. Pa.; Surg., Phila. Gen., 
Mt. Sinai & Presbyterian Hosp. 
Evans, RayMonpn, L., M.p., WarsAw, N. Y. 
Assoc. Surg., Wyoming Co. Comm. Hosp. 
GRAUSMAN, RoLanp I., M.p., N. Y. 
Assoc. Attend. Surg., Hosp. for Joint Dis.; 
Vis. Surg., Gouveneur Hosp. 
Grosso, Patrick P., M.p., F.A.c.s., B’klyn. 
Comm. Off. (Surg.), U. S. P. H. S. 
Hamer, H. G., .p., F.A.c.s., Indianapolis. 
Clin. Prof. G.-U. Dis., Ind. Univ. Sch. Med.; 
Attend. Surg., G.-U. Serv., Ind. City, Robt. W. 
Long, & James Whitcomb Riley Hosp., Coleman 
Hosp. for Women & Hosp. for Child.; Cons. Surg., 
G.-U. Serv., Ind. Christian & Methodist Hosp. 
How .ey, Tuomas F., m.p., N. Y. 
Asst. Urol., St. Vincent’s, Stuyv. Sq. & City Hosp. 
KAPLAN, EMANUEL B., m.p., N. Y. 
Asst. Adj. Orth. Surg., Hosp. for Joint Dis. & Disp. 
KATSKEE, Epwin, M.p., Lincoln, Neb. 
Attend. Proctol., St. Eliz. Hosp. 
Kearns, J. E., M.p., Cleveland. 
Mem. Staff, Cleveland Ciin. 
KELLOGG, EpwArD L., M.D., F.A.C.S., 
Prof. Surg., N. Y. Polyclin. ‘ted. Sch.; Attend. 
Surg., N. Y. Polyclin., Gouveneur & Broad St. 
Hosp.; Author: The Duodenum, N. Y., 1933. 
KELLOGG, Wituram A., M.D., F.A.C.S., N. Y. 
Clin. Prof. Surg., N. Y. Poly clin. Med. Sch.; Assoc. 
Surg., Gouv. Hosp.; Surg. G.-E., Broad St. Hosp. 
Lazarus, JOSEPH A., M.p., N. Y. 


Roentgenol. 


Asst. 


Attend. Surg., Sydenham Hosp.; Assoc. Surg., 
Beth David Hosp.; Cons. Urol., Rock. Beach Hosp. 


THIS MONTH'S CONTRIBUTORS 
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Love, ANDREW A., M.D., D.p.s., Los Angeles. 
Asst. Instr. in Surg. (Otolaryngol.), Univ. So. 
Calif. Med. Sch.; Mem. Staff, Dept. Otolaryngol., 
L. A. Co. Hosp. 

\icCreary, P. L., m.p., Atlanta, Ga. 
Res. Phys., Grady Hosp. 

\icGratn, JOHN J., M.p., F.A.c.s., N. Y. 

Prof. Surg. & Vis. Surg., N. Y. Polyclin. Med. Sch.'& 
Hosp.; St. Eliz. Hosp.; Cons. Surg., Fordham & 
People’s Hosp. & Unity Hosp., B’klyn; Author: 
Operative Surgery, Phila., 1921. 

\IEEKER, WILLIAM R., m.p., Mobile, Ala. 
Attend. Surg., Mobile Inf., Providence 
City Hosp. 

\IATTHEWS, JOHN B., M.p., F.A.c.s., Milwaukee. 
Mem. Surg. Staff, Evangelical Deaconess & St. 
Luke’s Hosp. 

\IELAND, OrviLLE N., M.D., F.A.c.S., Los Angeles. 
Mem. Sr. Staff, Calif. Hosp. 

Nasu, I. E., m.p., N. Y. 

Asst. Urol., Harlem Hosp.; 
Hosp. O. P. D. 

PALMER, Haro tp D., 

Instr. in Psychiat., 


Inf. & 


Chief Urol., Harlem 

M.D., Phila. 

Med. Sch., Univ. Pa.; Neurol., 
O. P. D., Pa. Hosp.; Psychiat., Inst. of Pa. Hosp., 
Student Health Serv., Univ. Pa.; Asst. Vis. Phys., 
Psychiat. Dept., Phila. Gen. Hosp. 

Pease, CHARLES N., M.p., Chicago. 

Orth. Surg., Child. Mem. & ‘Michael Reese Hosp. 

Potayes, Silik H., m.p., B’klyn. 

Asst. Prof. Pathol., L. I. Coll. Med.; Assoc. Pathol. 
& Asst. Attend. Phys., Jewish Hosp. 

Reip, Mont Rocers, M.p., Cincinnati. 
Prof. Surg., Univ. Cin. Coll. Med.; 
Serv., Cin. Gen. & Child. Hosp. 

RiEBEL, FRANK A., M.D., Columbus, O. 
Asst. Surg., White Cross Hosp. 

J. A., M.p., Columbus, O. 
Assoc. Surg., White Cross Hosp.; 
Mercy, Radium & St. Clair Hosp. 

ROBERTSON, JARRATT, P., M.p., Birmingham, Ala. 
Assoc. Urol., Hillman Hosp. 

SuHarp, H. VERN, M.p., Akron, O. 

Mem. Jr. Surg. Staff, Child. & St. Thos. Hosp. 

Spivack, L., m.p., Chicago. 

Prof. Surg. Anat., Cook Co. Grad. Sch. Med. 

STELLHORN, CHESTER E., m.p., B’klyn. 

Sr. Int., Surg., Cumberland Hosp. 

TwineM, FRANCIS PATTON, M.D., F.A.C.S., N. Y. 
Attend. Surg. & C hief of C lin., James Buchanan 
Brady Found. for Urol., N.Y. Hosp., Asst. Attend. 
Urol., Lincoln & Ruptured & C rippled Hosp. 

WELTER, DEBORAH L., B.A., Los Angeles. 
Hematologist, L. A. Co. Gen. Hosp. 

WELTON, THURSTON SCOTT, M.D., F.A.c.S., B’klyn. 
Clin. Prof. Obst. & Gynec. — * I. Med. Coll.; 
Attend. Gynec. & Obst., L. I. Coll. & Greenpoint 
Hosp.; Cons. Gynec. & Obst., Brunswick (Amity- 
ville) & Southside (B: ayshore) Hosp.; Ed. in Chief, 
Am. J. SuRG. 

WHITE, ‘WILLIAM, M.p., Scranton, Pa. 
Asst. Dem. Anat., Jefferson Med. Coll., Phila.; 
Mem. Surg. Staff, Mercy Hosp.; Mem. Jr. Surg. 
Staff, Moses Taylor Hosp. 

WIKLE, Hersert T., M.D., F.A.C.S., B’klyn. 

Attend. Surg., Peck Mem. & get Hosp. 

ZALDIN, SAMUEL, M.D., B’klyn. 

Asst. Phys., Med. Serv. & O.P.D., Jewish Hosp. 


Dir. Surg. 


Attend. Surg., 
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THE SOUTHERN SURGICAL ASSOCIATION 


ORMED in 1887 as a small struggling sectional group of 

ambitious young surgeons the Southern Surgical and 

Gynecological Association flourished and waxed into a 
famed national Society. 

Although confining its meetings to the South and being 
officered by men from that section, its membership comprises 
a nation-broad roster. 

It was envisioned by W. E. B. Davis of Birmingham, first 
as an Alabama Society but at the insistence of his old professor 
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of Surgery, W. D. Haggard at Vanderbilt, it was launched 
with Haggard as its first president. Davis was its indefatigable 
and prophetic secretary. At the second meeting in Nashville 
Haggard, who had dreamed great things for this society, 
planned the selection of Hunter McGuire of Richmond, Stone- 
wall Jackson’s chief surgeon, as his successor. He was the 
outstanding surgeon in the South. 

In this new association the surgeons, who had no outlet 
for their work in the special societies, poured out from the 
“pent-up Utica”’ of their enthusiasm and zeal the new surgery 
of the abdomen, that began its first flood tide in the ’gos, 
‘“‘oay” for them only in their very ebullience and zealousness. 
These men had the tutelage of Gross first at Louisville and then 
at Philadelphia. They had the pioneer spirit of Benjamin W. 
Dudley of Lexington; the inspiration of Richardson and 
Syme of New Orleans; the originality of Gibson of Baltimore; 
the example of Henry Frazier Campbell and the elder West- 
moreland of Georgia; the heritage of Eve and Briggs of Nash- 
ville. They formed a society teeming with scientific endeavor. 
They vied with each other in the presentation of the ever- 
widening experiences of their art. 

The great surgeons of the Atlantic seaboard were invited 
and gladly joined such an eager, worthwhile society. Richard- 
son and Mixter of Boston, Wyeth and Gerster of New York, 
Deaver and Price of Philadelphia, Murphy and Ochsner of 
Chicago, C. H. Mayo, G. W. Crile and the leading men from 
the Pacific coast united with this valorous young group. 

In the South George Ben Johnson of Richmond and L. S. 
McMurtry of Louisville were most loyal and farseeing in the 
development of the Association which later became known 
as the Southern Surgical. It matched with the worth and 
vividness of its papers the older national surgical societies. 
The Transactions were sought by libraries and surgeons 
far and near. Membership is limited to two hundred and there 


has always been a Jong waiting list. 
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In the tumultuousness of its progressive Fellows papers at 
first numbered fifty for a three day session. The program 
had to be cut down to forty papers and there was never a 
vacancy in this hardest working of societies. Many of its mem- 
bers have through the avenue of this association received 
national recognition. In its near half century of progress it has 
gone far to stimulate perfected scientific surgery in the south. 
It has become one of the most popular surgical societies of 
our time. 

The Scientific Proceedings are now being published in 
special numbers of The American Journal of Surgery and are 
incorporated in the annual volume of Transactions. 
D. Haccarp. 
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METASTASES FROM MALIGNANT TUMORS 
OF THE THYROID 


A STUDY OF 124 CASES 


Rosert S. DinsMORE, M.D., F.A.C.S. AND N. Frep HIcKEN, M.D. 


CLEVELAND, O. 


HE numerous classifications and diverse terminology 
employed in the reports of malignancy of the thyroid 
are bound to create confusion in the mind of anyone 

who attempts to review the voluminous literature on the sub- 

ject. In this discussion we have accepted Dr. Allen Graham’s 
classification for he has made a careful histologic study of all 
the malignant goiters included in this series which he has 
designated as follows: 
1. Sarcoma 
1. Lymphosarcoma 
2. Spindle cell sarcoma 
11. Sarcoma-carcinoma 
11. Carcinoma 
1. Scirrhous carcinoma 
2. Adenocarcinoma, not arising in an adenoma 
3. Papillary carcinoma 
4. Malignant adenoma 
The characteristics of these various tumors have been 
described elsewhere.*® Inasmuch as practically all the metastases 
we have seen originated in so-called malignant adenomas, 
Graham’s remarks on this type are quoted here. 


1. This (malignant adenoma) is the most frequent and hence the most 
important malignant thyroid tumor. 2. It is the transformation of an 
adenoma to a carcinoma that constitutes the entity. The innumerable 
morphologic variations possible in a series of tumors or even in a single 
tumor are but circumstances in the process. 3. Pathologic recognition 
of malignancy in a group of cases designated malignant adenomata de- 
pends not so much upon the character of the cells that compose the tumor 
as upon the evidence of local invasion of the capsule, surrounding tissues, 
202 


METASTASES FROM THYROID TUMORS 203 


lymphatics and blood vessels. All our cases classified as malignant ade- 
nomata have shown blood vessel invasion, and in every instance in which 
metastasis has occurred it has been noted. [Fig. 1.] 


Fic. 1. Cells of malignant adenoma invading thyroid vessels and completely obstructing 
lumen by forming a tumor thrombus. 


Direct invasion of the blood vessels by the malignant cells, 
and the hematogenous dissemination of the neoplastic emboli 
account for their widespread metastases. 


BENIGN METASTASIZING GOITER 


Is metastasis an index of malignancy? The literature con- 
tains many reports of “simple adenomatous goiters” metas- 
tasizing to distant organs. Both the primary and secondary 
neoplastic growths have a relatively innocent histologic 
structure; in fact, the secondary lesion possesses the identical 
morphologic characteristics of adenomatous thyroid tissue. 
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Hence the term “benign metastasizing goiter” has acquired 
universal recognition and many still believe it to be a clinical 
entity. Such a concept, however, is erroneous. Careful clinical 
studies reveal that these “‘apparently benign lesions” will 
recur if incompletely removed; that the metastatic tumor can 
also act as a focus and disseminate the tumor tissue; and that 
the growth will ultimately kill the patient. Painstaking histo- 
logic examination of the primary thyroid tumor usually shows 
that the “innocent-appearing cells” have definite invasive 
properties. It would seem that such characteristics stigmatize 
these “‘simple goiters”’ with the brand of malignancy. 

The historical development of the controversial question 
is very interesting. Miiller,"® in 1871, reported 2 cases of bone 
metastasis from cancer of the thyroid gland. He was the first 
to note that the metastasizing cancer cells apparently assumed 
the morphologic characteristics of ‘“‘adenomatous thyroid 
tissue.”’ Cohnheim,’ in 1876, presented his now famous case of a 
“benign adenoma” metastasizing to bone. However, careful 
study of this case shows three important points favoring 
malignancy: (1) proliferating cell rests in the thyroid acini; 
(2) invasion and obstruction of the inferior thyroid vein by 
tumor cells; and (3) the presence of multiple metastatic lesions. 
Simpson” has clearly pointed out that “it would appear as 
though this original paradoxical assumption was based on a 
false interpretation.” The conception that “simple adeno- 
matous goiters’’ could metastasize gained favor, for many 
supposed cases have been reported. Even recently, Kanoky!'! 
(1916) and Joll’® (1923) in writing on the subject have accepted 
the existence of benign metastasizing goiter. Simpson,” in 
1926 made a very comprehensive study of the skeletal metasta- 
sis In 27 cases of “‘benign-metastasizing goiters”’ and con- 
cluded that, while the metastasis may reveal normal thyroid 
structure, the histologic study of the thyroid gland shows 
undoubted areas of carcinoma. We concur in the view that 
there is no such entity as “benign-metastasizing goiter”’ and 
that the use of the term is confusing and should be abandoned. 


METASTASES FROM THYROID TUMORS 


CLINICAL MATERIAL 


This report concerns 124 cases in which metastases from 
malignant thyroid tumors were demonstrated. The total 
number of cases of thyroid malignancy was 264. Table 1 


TABLE I 
SITUATION OF METASTASES IN THYROID MALIGNANCY 


(Cleveland Clinic Series) 


Intra-abdominal I 


TABLE II 
FREQUENCY OF METASTASES IN MALIGNANT GOITER 


Metastasis to 


Total 
Author 
Series Bone Lungs Cervical 
Nodes 
(Per Cent) | (Per Cent)| 
(Per Cent) 
Pemberton"”......... 6 24 69 
Dinsmore and Hicken wre 6 14 35 
..| 238 27 54 
36.9 
55 5 
Clute and Smith?.... 67% 3 | 19 


shows the incidence of metastases in the various parts of the 
body. A great majority of the patients in this series had 
multiple metastases. 

As in other reported series, pulmonary metastases are the 
most frequent, and the next highest incidence of secondary 
thyroid tumors is in the skeletal system. Table 11 shows the 
percentages of pulmonary, skeletal and glandular metastases 
in several series of cases reported in the literature. 
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PULMONARY METASTASES 


The small, thin-walled capillaries in the lungs arrest the 
progress of the blood-borne neoplastic emboli, and the malig- 


Fic. 2. Gross specimen of lung showing multiplme etastatic lesions in lungs, arising from 
thyroid carcinoma. 


nant cells attach themselves to the walls of the vessels and 
begin to grow. By rapid cellular proliferation and invasion of 
the parenchymatous tissue, the secondary tumors soon become 


Py dy 
x 
* 
; 


METASTASES FROM THYROID TUMORS 207 


well established. In some instances there is but one large soli- 
tary tumor, which grows by direct extension, but in the major- 
ity of instances, showers of cancer cells are carried to various 
parts of the lungs and multiple lesions develop. (Fig. 2.) 

In addition to the hematogenous route, metastatic cancer 
cells may reach the lungs by direct extension from the medias- 
tinum, or by lymphatic permeation from the cervical nodes. A 
malignant goiter can invade the mediastinum by direct exten- 
sion, or an intrathoracic adenoma can become malignant; in 
either case, the growing tumor soon perforates its capsule and 
the cancer cells invade the mediastinal structures and their 
proximity to the lung naturally leads to the invasion of the 
latter. Occasionally a metastatic thyroid lesion of the ribs, 
sternum, vertebrae or clavicle may penetrate the periosteum 
and extend into the lung tissues. However, one of the most 
common routes for dissemination is by the lymphatic chain. 
The invasive malignant cells soon break through the thyroid 
capsule, penetrate the cervical nodes, and then by lymphatic 
permeation and infiltration extend to the tracheal, the peri- 
bronchial and finally the hilar nodes of the lungs. From here 
the cancer cells may occasionally follow the fine lymphatic 
channels out into the parenchymatous tissue of the lungs 
and establish new destructive growths. Sarcomatous tumors of 
the thyroid seem to metastasize chiefly by the lymphatic 
route, but occasionally they may invade the blood stream. 

There are three distinct types of thyrogenic pulmonary 
metastases. First, there is the solitary, well-defined, rather 
slow-growing, metastatic tumor which is usually situated near 
the hilum or in one of the lower lobes (Fig. 3). The second type 
consists of multiple, discrete nodules, about 0.5 to I cm. in 
diameter usually scattered throughout both lower lobes, but 
any part of the lung may be involved (Fig. 4). Whether the 
circulating clump of cancer cells naturally gravitates to the 
lower lobes of the lungs, or whether there is a natural predilec- 
tion for these areas is problematical. As the individual nodules 
increase in size they may coalesce and form medium-sized 
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tumors. The third variety is associated with a highly malignant 
thyroid tumor which invades the blood vessels and liberates 
showers of cancer cells into the circulation forming multiple 


Fic. 3. Solitary metastatic pulmonary tumor, arising from thyroid gland, involving lower 
lobe of right lobe and pleura. 


shot-like lesions throughout the lungs (Fig. 5). Sometimes 
so many of these small emboli reach one area of the lung that it 
gives a roentgenographic impression of an exudative process. 
Dyspnea and hemoptysis soon develop and the prognosis is 
very unfavorable. 
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But in spite of the generally gloomy prognosis, the following 
experience indicates that if the histologic examination of the 
primary thyroid growth shows the presence of a radiosensitive 


Fic. 4. Multiple, discrete, nodular type of thyrogenic pulmonary tumor. In some areas 
nodules become confluent. 


tumor, then vigorous treatment should be applied to the local 
and metastatic neoplasms. 


A woman, aged sixty-nine, came to the Clinic complaining of shortness 
of breath. Three years before she had noticed a small lump in her neck 
which has progressively increased in size, particularly during the last 
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year. There was a large, firm, hard, nodular goiter with a definite enlarge- 
ment of the anterior and posterior cervical lymph nodes. Roentgenograms 
showed a malignant intrathoracic goiter with bilateral pulmonary metas- 


Fic. 5. Multiple, shotty-like areas throughout both lungs showing parenchymatous tissue 
virtually studded with these small metastatic lesions from a thyroid tumor. 


tases. A left lobectomy was performed to relieve the tracheal compression 
and a large infiltrating thyroid tumor was found, but incompletely removed. 
Histologic studies revealed a “‘malignant goiter with extension to the 
cervical lymph nodes.”’ Extensive roentgen irradiation was administered 
to the cervical area and to the chest. Four years later, metastatic lesions 
developed in the skull, brain and vertebra, but the patient is now living 
five years after thyroidectomy despite the presence of pulmonary Jesions 
at the time of the operation. 
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In our series of 264 cases of primary thyroid malignancy, 
there were definite pulmonary metastases in 36 cases. The 
diagnosis was made in 31 cases by roentgenologic studies 
and in 5 instances by physical examination and the presence of 
persistent coughing, and hemoptysis. Both lungs were involved 
in 27 or 75 per cent of the cases. Multiple nodular lesions were 
found in 35 patients, and it is interesting to note that of the 7 
cases having unilateral involvement, 6 had more than one 
lesion. In only one instance was there a large, solitary fibrotic 
tumor and this was situated in the lower lobe of a right lung. 
Hemoptysis occurred in 4 cases, and all the patients with this 
complication complained of dyspnea and shortness of breath. 
Twenty-four patients had a concomitant involvement of the 
mediastinum, 7 had skeletal metastases, and in 13 cases there 
was a neoplastic cervical adenopathy. It is thus evident that a 
large proportion of patients having pulmonary metastases have 
associated systemic lesions. 

Of the 36 patients with pulmonary metastases, 7 could not 
be traced; 2 died in the hospital, one from pulmonary hemor- 


rhage and one from bronchopneumonia; 23 lived for an average 
of twenty months; and 4 are still living, one five years, one 
three years, another nine months, and the last seven months 
after operation. 


SKELETAL METASTASES 


There is a striking tendency for epithelial tumors of the 
thyroid gland to metastasize to bone,'* and the number of 
cases reported almost leads one to the erroneous assumption 
that the skeletal system is the site of metastasis from the thy- 
roid much more frequently than other organs. However, the 
actual statistics show that the lungs are most frequently in- 
volved. In the literature we have found 223 cases of bone 
metastases from malignant goiters. In our series there are 18 
cases. The sites of these metastases are shown in Table m1. 
A typical roentgenogram showing malignant invasion of the 
ilium is shown in Figure 6. 
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In 14 Instances the histologic studies of the primary thyroid 
tumor verified the diagnosis of malignancy; in 4 cases the 
neoplasm was so extensive that no biopsy was made. In 2 


Fic. 6. Malignant tumor of thyroid gland metastasing to right ilium, producing multiple 
osteopoietic lesions. 


instances specimens were obtained both from the primary and 
metastatic lesions. There were 5 cases of single and 13 of 
multiple bone lesions. In addition to metastasis to the skeletal 
system 7 of the 18 patients had an associated lesion in the 
lungs or mediastinum. 

The proclivity of cells of carcinoma of the thyroid to invade 
the blood vessels accounts for their widespread dissemination. 
The invading malignant cells penetrate the walls of the vessels, 
usually veins, and may even occlude the lumen by forming a 
tumor thrombus. A small clump of the rapidly growing cancer 
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Thyroidectomy 


Yes 


Skull, vertebrae, 
pelvic bones 


Associated 


Metastasis Remarks 
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months 
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None Living one year 
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cells is easily dislodged and the neoplastic emboli are carried 
about by the blood stream until they find organs suitable for 
their development. Von Recklinghausen*? maintained that 


Fic. 7. Malignant adenoma of thyroid metastasizing to right biceps muscle, axillary 
nodes, axillary and brachial veins. 


skeletal metastases are formed because the veins and capillaries 
of the bone marrow have thin walls and are not collapsible; 
this tends to slow the velocity of the blood flow, favors the 
deposition of the circulating emboli, and the formation of a 
secondary tumor nidus. Opponents of this theory point out 
that the embolus, in passing from the thyroid gland to the 
bone marrow, must first pass through the small pulmonary 
capillaries and that a secondary pulmonary lesion should 
result. In 38 per cent of our cases we found an associated 
involvement of skeletal and pulmonary organs, indicating that 
multiple lesions frequently occur. However, the probabilities 
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are strongly in favor of the conception that the tumor emboli 
are conveyed to all parts of the body with equal facility, but 
that, as Levin'* has emphasized, the development of these 
transported cancer cells into a large metastatic tumor depends 
on the correct affinity between the cancer cells on the one hand, 
and the organ cells, the soil, as it were, on the other. 

That certain cancer cells have a great affinity for bone was 
noted by Schmorl."* In a series of cases of carcinoma, he found 
that the metastatic lesions not only grew in the skeletal sys- 
tem but invaded the cartilage of the larynx and trachea and 
also the ossified placques on the wall of the aorta. In some of 
these cases there was no visceral metastasis and it is incon- 
ceivable that cancer cells should have been able to reach these 
isolated areas more easily than the parenchymatous organs. 
It is evident that metastases occur more frequently where the 
red bone marrow is found; in the skull, vertebrae, pelvic bones, 
ribs and the proximal end of the humerus and femur; and less 
frequently in the flat bones containing the yellow marrow. 

When the embolic carcinomatous cells escaping from the 
primary thyroid tumor are finally deposited in the dilated 
capillaries of the bone marrow, they begin to grow. At first the 
tumor develops within the medullary canal, and the highly 
nutritive pabulum furnished by the marrow causes its rapid 
growth. Soon the formed elements of the tumor cause a pressure 
erosion of the adjacent bone, the necrotic osseous tissue is slowly 
absorbed and an osteoporosis or rarefaction of the bone takes 
place. The destructive action continues until the entire bony 
cortex may be destroyed, pathologic fractures occur, and the 
malignant lesion may even erode through the bone and invade 
the adjacent soft tissues. In one of our cases a malignant adeno- 
carcinoma of the thyroid metastasized to the femur, destroyed 
the bone, invaded the muscles and finally ulcerated through 
the skin. 

However, nature tends to overcome this destructive 
process by causing an active osteogenic proliferation. Von 
Recklinghausen believes that the necrotic bone stimulates the 
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production of new tissue, Wolf?* and Kaufmann”? maintain that 
the cancer cells act directly on the osteoblasts, while Levin™ 
believes that there is some unknown chemical irritation emanat- 
ing from the cancer cells which may stimulate the production 
of new bone. Both the destructive and regenerative process are 
present in the same lesion; usually the osteoclastic or degenera- 
tive process predominates. Hence, most metastatic bone tumors 
from thyroid gland show definite areas of rarefaction. 

The morphologic characteristics of these secondary bone 
tumors vary. In some instances the metastatic cancer cells 
reproduce adenomatous thyroid tissue, the acini contain col- 
loid, the vessels are dilated, and the tumor Is very vascular. 
We observed 2 cases in which the metastatic tumors were suc- 
cessful in destroying their bony coverings, and definite pulsa- 
tions synchronous with the heart beat, could be felt, and bruits 
were heard. On the other hand the embolic cells may develop 
into a bizarre, rapidly growing, frankly carcinomatous mass, 
that bears no resemblance to the parent thyroid tumor. All 
gradations between these two extremes have been reported. 

While the metastatic lesions may grossly resemble a normal 
thyroid gland there is considerable controversy as to their 
functional capacity to elaborate the internal secretion charac- 
teristic of thyroid tissue. In a case reported by von Eiselsberg,*' 
myxedema and tetany followed complete extirpation of a 
carcinomatous thyroid. Two years later a small tumor devel- 
oped over the sternum and gradually the hypothyroidism 
disappeared. During the following four years the patient ap- 
peared well but then the sternal tumor grew very rapidly 
and was so painful that it had to be excised. Immediately a 
persistent, severe, hypothyroidism resulted. The excised sternal 
tumor had the structure of an adenocarcinoma of the thyroid 
containing colloid. Apparently this metastatic tumor had been 
producing a suflicient amount of the thyroid hormones to 
control the hypothyroidism. Ewald® and Gierke’ claimed to 
have found iodine in metastases from cancer of the thyroid, 
thus tending to prove that the secondary growth may function 


METASTASES FROM THYROID TUMORS 217 


as normal thyroid tissue. Marine and Johnson! were unable 
to find even the slightest trace of iodine in the primary thyroid 
tumor or metastases, although the normal portion of the thy- 
roid was saturated with iodine. They believe it is biologically 
impossible for malignant tissue to assume the functions of the 
gland which produced it. 

Occasionally a metastatic skeletal tumor is the first sign or 
symptom of a thyrogenic neoplasm. The primary thyroid 
growth may be so small and asymptomatic that the truth is 
evident only after the osteogenic tumor has been examined 
microscopically. Legs have been amputated for apparent 
sarcomas in cases in which histologic studies revealed the 
presence of metastatic thyroid cells. 

The rapid infiltration by the secondary tumor and the 
absorption of bone is often associated with pathologic fractures 
of the femur, humerus, clavicles and ribs. One of our patients 
had two spontaneous fractures of the rib during the course of 
his treatments. 

Another patient, a man aged fifty-six, had a thyroidectomy for a malig- 
nant adenoma. Seven months later he was readmitted to the hospital 
with a strangulated left inguinal hernia. While convalescing from the 
herniorrhaphy he complained of severe pains in the left hip. Roentgeno- 
grams were suggestive of an early metastatic lesion and roentgen therapy 
as administered. Three months later he was in a railroad accident and 
injured the left femur. Roentgenographic examination revealed a large 
destructive tumor of the femur, with only a shell of the cortex remaining, 
and a fracture through the tumor. Intensive x-ray therapy was given, 
a strong callus grew about the tumor and he was able to walk: However, 
he later developed bilateral pulmonary metastases which caused his death. 

If the destructive metastatic lesion involves the vertebrae, 
the tumor soon produces a compression myelitis and paralysis 
develops. In 56 cases collected from the literature in which 
the metastases were situated in the vertebra, 23 patients or 
41 per cent developed sensory or motor symptoms from pres- 
sure on the spinal cord. 

The prognosis in malignant disease of the thyroid gland is 
always unfavorable, particularly is this true if the picture 
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is complicated by systemic metastasis. Of the 18 patients 
with osteogenic metastasis, 2 are still living, one for three 
years and the other for five years, and the remaining 16 
patients lived an average of two and one-half years following 
thyroidectomy. However, one should not be too pessimistic for 
occasionally a slowly growing metastatic tumor is encountered 
that responds effectively to therapy. Unfortunately there are 
no histologic criteria which will permit absolute determination 
of the degree of malignancy of the tumor, and hence active 
therapy usually is indicated. A few case histories will verify 


this statement. 


A woman, aged fifty-six, had had a goiter since adolescence and six 
years before it became enlarged and had grown very rapidly during the 
last six months. The thyroid gland was enlarged about four times its 
normal size, and was nodular, firm and fixed. The anterior cervical lymph 
nodes were firm, discrete and fixed to adjacent tissue. Attached to the 
sternum was a fluctuating, nodular mass, which seemed to involve the 
bone. A partial thyroidectomy was performed but it was impossible to 
remove all the neoplastic tissues and only one of the cervical glands was 
excised. Histologic examination revealed a malignant adenocarcinoma 
of the thyroid with definite invasion of the blood vessels, a tumor thrombus 
was lying free within the lumen of the vein, and the carcinomatous cells 
had perforated the capsule, all of which indicate a very malignant goiter. 
The patient received roentgen therapy to the sternum and cervical areas. 
Six years later a destructive metastatic lesion developed in the left ilium 
and the tumor mass in the sternum increased in size. During the next 
three years the bone tumors grew, the one in the ilium penetrated the 
cortex of the bone and infiltrated the soft tissues until it produced external 
ulceration of the skin and other secondary tumors appeared on the anterior 
chest wall, over the back and in the right femur. The patient lived nine 
years after the thyroidectomy despite the fact that metastatic lesions were 
present on admission. 

A man, aged forty-nine, had had a goiter for fifteen years, with dyspnea 
and shortness of breath on exertion for the last eight years. In 1920, an 
infiltrating malignant adenocarcinoma of the thyroid gland was removed. 
In 1924, the right clavicle fractured spontaneously and roentgenograms 
showed an osteoporotic lesion of the clavicle and bilateral pulmonary 
lesions. There was definite local recurrence of the thyroid neoplasm. From 
1924 to 1928 he received forty-two applications of radiation to the chest 
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and mediastinum, and during this period also had another pathologic 
fracture of the right clavicle. He lived thirteen years after the thyroidec- 
tomy and nine years after the bilateral pulmonary metastasis was noted. 
The growth recurred locally, but in spite of all this he was comfortable 
and economically independent for he was able to teach school until within 
one year of his death. 


MEDIASTINUM 


Malignant thyroid tumors may involve the mediastinum 
in one of three ways: by direct extension, by metastasis, or by 
originating in an intrathoracic goiter. Because of our inability 
to differentiate clinically and roentgenographically between 
these conditions we have purposely omitted them in this 
discussion on metastasis. 


LYMPH NODES. METASTASIS 


Because of their anatomical proximity and functional 
relationship to the thyroid gland the cervical lymph nodes are 
frequently involved by metastatic lesions. When the neoplastic 
cells penetrate the thyroid capsule they extend along the 
lymphatic vessels to the regional lymph nodes. The various 
thyroid tumors differ in their tendency to involve the lymph 
nodes. The lymphosarcomas invade the adjacent nodes very 
early, while the adenocarcinomas, not arising in an adenoma, 
tend to remain localized, grow slowly and seldom metastasize. 

In 94, or 35 per cent of our 264 cases, there was definite 
cervical adenopathy. The glands were firm, discreet, usually 
fixed and not tender. However, it is impossible to differentiate 
between an infectious and metastatic enlargement of a lymph 
node. The anterior cervical nodes are usually the first involved, 
and then the posterior cervical chain. In 3 cases the enlarged 
lymph nodes were the initial and only symptom of an unsus- 
pected malignant goiter. Cases have been reported in which 
the supraclavicular glands have become involved by direct 
extension from a pulmonary neoplasm, and biopsy of the 
cervical gland has revealed the primary focus to be a small, 
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asymptomatic malignant thyroid. We encountered 3 cases of 
axillary adenopathy in advanced cases of thyroid carcinoma. 

The presence of lymph gland involvement does not preclude 
active therapy. Palliative operations such as biopsies, lobec- 
tomies, decompressions and tracheotomies, supplemented by 
intensive irradiation usually afford much relief, particularly if 
the neoplasm is sensitive to irradiation. 


UNUSUAL SITES FOR THYROID METASTASES 


Liver: The liver offers an ideal location for malignant 
thyroid cells to metastasize. The wide, dilated venous sinuses 
decrease the velocity of the blood, allowing the circulating 
cancer cells to adhere to the capillaries and grow. Forty-nine 
cases of hepatic metastases from thyroid tumors have been 
reported in the literature, and we have observed 2 such cases in 
this series. In both instances, the liver was enlarged, firm, 
nodular and could be palpated easily. When the hepatic tissue 
becomes involved in a cancerous process a fatal termination Is 
imminent. 

Kidneys: Small metastatic foci are often found in the 
kidneys. Thirty cases of renal lesions have been reported in 
the literature but they usually represent terminal phenomena. 

Brain: In 5 instances in our series of cases, there has been 
clinical evidence of cerebral metastases. 


For example, three weeks after a papillary adenocarcinoma of the 
thyroid and enlarged cervical glands had been excised, a man, fifty-one 
years of age developed nystagmus, convulsions, and bilateral clonus of the 
hands and he died shortly afterwards probably from a secondary cerebral 
lesion. A woman, aged fifty-seven, who had had a thyroidectomy for large 
nodular goiter, which proved to be a malignant adenoma with metastasis 
to cervical lymph nodes, had generalized convulsions, paralysis of the 
right arm, and severe headache six months later. She died shortly after 
the appearance of these symptoms in the State Institute for the Study of 
Malignant Diseases in New York State, where her condition was diagnosed 
as due to cerebral metastasis. 


Three other patients had definite clinical evidence of cere- 
bral lesions, such as paralysis of the extremities, nystagmus, 
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convulsions, palsies of the third and sixth cranial nerves. 
Sixteen similar cases have been found in the literature. 

Heart: The tendency for cells of the carcinomatous thyroid 
gland to invade the local blood vessels and form tumor thrombi 
is interesting. Occasionally the neoplastic thrombus will 
extend from the inferior thyroid veins, along the superior vena 
cava and protrude into the right auricle. Clute and Smith? 
have reported such a case. The rarity of cardiac metastasis 
probably is due to the fact that the musculature of the heart is 
always in motion and in astate of excellent nutrition, thus resist- 
ing the cellular implantations. Usually the right ventricle is 
involved but secondary tumors have been found in all chambers 
of the heart. The literature contains the records of 10 instances 
of invasion of the heart by cells from a malignant thyroid 
tumor; 2 cases in which the inferior vena cava was involved, 
and one case with thyrogenic tissue attached to the walls of 
the arch of the aorta. Eisen’s® case was particularly interesting 
as it is the only example of invasion of the endocardium by a 
metastatic tumor; In all other cases the myocardium was 
involved. 

Eves. We have seen 2 instances in which metastatic lesions 
have appeared in the soft tissues of the orbit. 


The first of these patients was a woman, aged fifty-nine, who had had 
a malignant goiter removed and ten months later unilateral exophthalmos 
had developed. Repeated roentgenograms of the skull were negative and 
ophthalmologic examinations revealed a retrobulbar metastatic tumor 
undoubtedly of thyroid origin. Irradiation therapy was administered, 
but the patient showed no improvement and before her death the exoph- 
thalmos was so pronounced that she could only perceive light. Secondary 
lesions occurred in the vertebra causing a compression myelitis with 
beginning paralysis of both legs. 

In another patient, fifty-five years of age, a large malignant adenoma 
had been incompletely excised. Metastatic lesions were found in the chest. 
Because of failing vision the eyes were examined, and a diffuse chorio- 
retinitis and detached retina were found in the right eye. The ophthalmolo- 
gist reported the presence of a metastatic thyroid lesion. 
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Soft Tissues: Metastases in the soft tissues are rare, if one 
excludes those of the neck and those which break through from 
metastases in the bones. 

In one case in our series, a man aged forty-two had a rapidly growing 
tumor of the thyroid of four weeks’ duration. An incomplete right lobec- 
tomy was done, and the pathologic diagnosis of “malignant adenoma with 
invasion of the arteries, veins and capsules”’ was made. Rapid recurrence 
developed locally, necessitating a tracheotomy, and both lungs contained 
multiple metastatic nodules. Then a mass the size of a tennis ball developed 
over and in the right biceps muscle (Fig. 7), and a section from the tumor 
showed the same bizarre conformation as in the original thyroid neoplasm. 
Also the cancer cells formed a large thrombus in the right inferior thyroid 
vessel, extending the full length of the right axillary vein and involving the 
upper segments of the right brachial vein. 


In one other case there were nodular thyrogenic tumors over 
the soft tissues in the back and over the anterior chest wall. 


SUMMARY 


1. In a study of 124 cases of metastatic lesions from a 
primary thyroid malignancy as observed at the Cleveland 
Clinic, malignant thyroid tumors are classified as: lympho- 
sarcomata, spindle-cell sarcoma, carcinoma-sarcoma, and 
adenocarcinoma not arising in an adenoma, papillary carcinoma 
and malignant adenoma. 

2. The so-called “‘benign metastasizing adenomas”’ are 
malignant lesions; this term is misleading and should be 
abandoned. 

3. The lungs are the most frequent site for metastasizing 
thyroid tumors. Thirty-six cases were observed: in 75 per cent 
of the cases the lesions were bilateral, and in 97 per cent there 
were multiple nodules present. 

4. An analysis was made of 18 cases of skeletal metastases 
from thyroid neoplasm with a discussion of location, symptoms, 
type of tumors and prognosis. 

5. In 264 primary thyroid malignancies the cervical lymph 
nodes were involved in 35 per cent of the cases. The anterior 
cervical glands are usually the first to be invaded. 
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6. Secondary thyroid lesions in the heart, kidney, liver, eyes, 
and muscles are discussed with a review of reported cases. 

7. Active treatment such as thyroidectomy, lobectomies, 
biopsies, decompressions, and tracheotomies, supplemented by 
irradiation therapy, particularly in radiosensitive tumors, not 
only make the patient more comfortable but may increase the 
span of life in certain cases. 
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POSTOPERATIVE END-RESULTS 
IN THREE HUNDRED THYROCARDIACS 


Frank H. LAuey, M.D., F.A.C.s. AND L. M. HurxtTHAL, M.D. 


BOSTON, MASS. 


in hyperthyroidism because of increased bodily metab- 

olism. In addition, hyperthyroidism has a local effect 
on metabolism in the heart itself, driving it out of proportion 
to circulatory needs. This local effect of thyroid toxicity on 
the heart itself tends to produce cardiac fatigue. Yet, in spite of 
these two factors, the normal healthy heart of the patient 
under forty can, as a rule, withstand the severest thyroid 
toxicity; It is only when other factors are present that heart 
failure develops. These factors are: 

1. A previously damaged heart 

2. The presence of auricular fibrillation 

3. The aging heart of middle or late life. 

The question repeatedly arises: Is there such an entity 
as the thyroid heart? The answer to this question is, Yes and 
No. If we accept the moderate degrees of hypertrophy, which 
may occur in cases of hyperthyroidism of long standing, as 
evidence of thyroid effect rather than work hypertrophy, and if 
we further accept the presence of auricular fibrillation as evi- 
dence of thyroid damage to the heart, then we can say that such 
states characterize a thyroid heart. But when it comes to a 
specific pathological lesion which can be interpreted as evidence 
of damage wrought by thyroid toxicity, the answer is that there 
is no thyroid heart. 

Auricular fibrillation, by nature of its irregularity and 
rapidity, is a highly inefficient cardiac rhythm and with or 
without hyperthyroidism may result in congestive heart failure. 
It is present in 85 per cent of all cases of congestive heart 
failure associated with hyperthyroidism and is, therefore, the 
225 
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major factor in the production of congestive heart failure 
in thyroid disease. In the other 15 per cent of cases of hyper- 
thyroidism and congestive heart failure, some other factor is 
usually present which provides an additional burden, such as 
hypertension, rheumatic heart disease or arteriosclerosis. 
Thus, congestive heart failure when present in hyperthyroidism 
is the result of the drive of hyperthyroidism plus auricular 
fibrillation, or hyperthyroidism plus a damaged heart. 

Recently, from a Iarge number of x-rays of the heart, taken 
three months after operation, we selected two groups: one 
represented the size of the heart in patients who had had 
hyperthyroidism one year or less and the other represented 
the size of the heart in patients who had had the disease three or 
more years. Only cases which could be matched with a corre- 
sponding age and sex were selected. The results reveal very 
little difference in the average measurements between the size 
of the heart in thyroid disease of short duration as compared to 
that of long duration. 


TABLE 1 
AVERAGE HEART MEASUREMENTS FROM TELEOROENTGENOGRAMS TAKEN THREE MONTHS 
AFTER OPERATION IN CASES OF HYPERTHYROIDISM OF LONG AND SHORT DURATION 
(Each case in one group matched with a case of corresponding age and sex in the other 
group) 


Average Transverse Lean Transverse Base Great 


Duration 8¢ | Diameter of rae Diameter in Vessel 


in Months Age Chest in Cm. in Cm. Cm. in Cm. 


| 53 | ws | wa | | 87 | 6.9 
67.5 | 


53 24.0 ; 14.2 | 9. 6.6 


At the time of congestive heart failure and in some cases 
where this failure is not clinically discernible, various degrees 
of dilatation may be present as shown by the at times marked 
reduction in the size of the heart shadow after operation. 

If congestive heart failure is present, we classify thyrocar- 
diacs in three groups: (1) Congestive heart failure present while 


* Hurxthal, L. M., Menard, O. J., and Bogan, M. E. The size of the heart in goiter. 
Am. J. M. Sc., 158: 772 (Dec.) 1930. 
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the patient is up and around, but disappearing with a few 
days’ rest in bed. (2) Congestive heart failure which is of 
moderate degree and present when the patient is at rest as well 
as when up and around. (3) Severe congestive heart failure 
characterized by massive edema, large liver, hydrothorax 
and orthopnea. 


PREOPERATIVE PREPARATION 


Preoperative preparation of these patients consists in 
administering 30 minims of Lugol’s solution daily, a moderate 
amount of fluid, a high caloric diet and rest in bed. If auricular 
fibrillation is present, digitalis is administered because, as we 
have repeatedly observed, edema may increase unless this is 
given. If edema is not cleared after the institution of these 
measures, diuretics such as salyrgan in 1 or 2 c.c. doses and 
theocine in 5 to 15 grain doses may be used. We have not failed 
to clear up congestive heart failure in a single case by these 
means. 

A word should be said about the patient on the verge or in 
an actual thyroid crisis, with auricular fibrillation, congestive 
heart failure and severe hyperthyroidism. In these cases we 
have found the slow intravenous administration of 300 to 
400 c.c. of 20 per cent glucose to which have been added 30 
drops of Lugol’s solution and digitalis in adequate amounts of 
the greatest value. This method, as well as producing diuresis, 
very satisfactorily provides the iodine and digitalis which might 
otherwise be vomited and both drugs are then able to accom- 
plish their effect in a relatively short time. Once compensation 
has been restored, fluids can be resumed in large amounts 
without fear in most cases of a return of failure. 

If operation is performed in two stages in thyrocardiacs, 
patients should be given both Lugol’s solution and digitalis 
between operations. If this is not done, congestive heart failure 
may return during the interval and time be lost by preparing 
the patient again for operation. 
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No attempt is ever made to convert auricular fibrillation to 
normal rhythm by the use of quinidine until after the operation. 
Then in selected cases, quinidine is administered but never 
earlier than five days after the last operative procedure. If 
normal rhythm in hyperthyroidism be restored preoperatively 
by quinidine, auricular fibrillation will frequently reappear 
as the result of the postoperative toxic reaction and thus the 
quinidine effect be wasted. 


OPERATION 


For years, we have employed the term “‘thyrocardiac”’ 
to describe the patient with toxic goiter in which the outstand- 
ing feature has been cardiac disability. Since symptoms 
referable to the heart are prominent in most cases of hyper- 
thyroidism, it is important in reporting end-results to state in 
definite terms what is meant here by a “thyrocardiac.” We 
have included in our group not only patients with toxic 
goiter and significant heart disease, but patients with toxic 
goiter who display: 

(1) Established auricular fibrillation (or flutter). 

(2) Congestive heart failure with or without auricular 
fibrillation. 

While toxic goiter patients are frequently encountered with 
heart disease, unrelated to the thyroid, in which subtotal 
thyroidectomy has been of great benefit to the cardiac function, 
we have limited this term and do not include these, so that 
there can be no further question as to the type of case with 
which we are dealing. 

The results here reported include all cases operated on up to 
December, 1931; thus, the shortest time which lapsed after 
operation was over one year and the greatest length of time 
ten years. During this time, 312 thyrocardiacs were dealt with. 
Of this number, four refused operation and five died before 
operation could be performed. Thus 303 were operated upon. 
Their condition before operation was as follows: Of the 303 
patients, 262 cases had auricular fibrillation and 41 had normal 
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heart rhythm; all those with normal rhythm had various 
degrees of congestive heart failure, and of those with auricular 
fibrillation, 175 had clear-cut congestive heart failure. Thus, 
216 cases showed congestive heart failure, but of various 
degrees. 


TABLE II 


Number | 
_ Percentage 


| 

Grades 

of Cases | 


Grade 1: Slight but definite: showing edema, etc., when up and 


Grade 1: Moderate: showing edema, enlarged liver persisting 


Grade ut: Severe: showing massive anasarca, etc., requiring 
energetic treatment {with digitalis, diuretics, etc............ 43 


Operative procedures were carried out as shown in Table m1. 


TABLE II 
OPERATIVE PROCEDURES 


One-stage Subtotal thyroidectomy.............................. 139 
Two-stage Subtotal 149 
Pole ligation followed by subtotal thyroidectomy. ...... 15 


The operative mortality in this severe disease was 4.25 per 
cent, 13 cases. The cause of death in these cases was variable 
but only three died of what seemed to be purely a postoperative 
thyroid reaction. It should be recalled that any patient with 
hyperthyroidism and cardiac decompensation, who gets to the 
surgeon to have him settle whether or not he should have 
subtotal thyroidectomy, will probably stand the operation and 
has a large cardiac reserve. Those patients who will not stand 
subtotal thyroidectomy and regain their compensation after 
operation are automatically segregated by the very nature of 
the situation. When there is a very narrow margin of cardiac 
reserve, the extra burden of hyperthyroidism on the heart 
will produce such a degree of cardiac failure that a fatality 
results quite quickly and before operation can be considered. 
When, on the other hand, the patient does not die because of 
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cardiac decompensation, due to the associated hyperthyroidism, 
it is obvious that sufficient cardiac reserve must exist so that 
when the burden of increased metabolism associated with 
hyperthyroidism is removed by subtotal thyroidectomy, 
there remains sufficient cardiac capacity to permit these 
patients not only to regain their compensation, but to resume 
moderately and often surprisingly active lives. 

In this follow-up study of 303 cases, we were able to trace 
or examine at this time 256 cases. In all but 14 cases operated 
upon, a check-up examination was made three months or later 
after operation. Of the 47 cases untraced on this follow-up, 
33 cases were followed postoperatively on an average of thirty 
months and the same good results were obtained in these as in 
those whose condition is known at this time. Forty-eight are 
known to be dead, including postoperative cases, 35 of whom 
died on an average of thirty-eight months after operation. 
In this group too, practically the same results were present at 
death as were found in those still living. Death in many cases 
was unrelated to thyrocardiac states. Some died because of age, 
a few with embolus because of persistent auricular fibrillation, 
and only a few died with congestive heart failure. 

Of the 208 living today, 149 patients (71.5 per cent) have 
normal regular heart action; 56 patients (27 per cent) continue 
to have auricular fibrillation but are not incapacitated; only 3 
patients (1.5 per cent) are completely incapacitated on account 
of heart failure. It must be remembered that some of these 
patients are suffering from cardiovascular disorders unrelated 
to thyroid disease, yet with the burden of the drive of thyroid- 
ism removed, they are and have been able to go about their 
daily lives whereas formerly many were bedridden. A glance 
at the age distribution of these patients (Table 1v) will make 
this more evident. These figures include patients with auricular 
fibrillation before the employment of quinidine. Since quinidine 
has been consistently employed after hyperthyroidism has 
been removed, approximately 85 per cent or more have been 
restored to and remain with normal rhythm. 
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TABLE Iv 
AGE DISTRIBUTION 
Age Percentage 
Over forty years of age 
Over fifty years of age 
Over sixty years of age 
Over seventy years of age 

Of this group of cases there were 19 who had been operated 
upon elsewhere but who had become thyrocardiacs because of 
insufficient surgery or recurrences. In the Clinic, 19 are known 
to have had recurrences, 9 of whom were reoperated upon, the 
remainder controlled with Lugol’s solution. 

These figures demonstrate definitely the need of radical 
removal of the thyroid in hyperthyroidism associated with 
cardiac failure in order that one may definitely be certain that 
all of the load of increased metabolism is removed. When 
insufficient removals are done and hyperthyroidism persists, 
these patients, who at best are hazardous risks, must be sub- 
mitted again to a doubly hazardous procedure and where 
repeated operations are done, particularly those upon recurrent 


hyperthyroidism which makes them technically difficult, the 
mortality will of necessity be further elevated. 


CONCLUSIONS 


We have repeatedly written on the subject of thyrocardiacs 
and have presented evidence to prove that patients in seem- 
ingly hopeless stages of decompensation can by subtotal 
thyroidectomy not only have their compensation restored but 
themselves be rehabilitated to a degree that permits normal 
activities in most of the cases. 

We present here additional evidence with our follow-up 
studies to prove: one, that at least 71.5 per cent of patients 
with auricular fibrillation can be restored to and remain in 
normal rhythm following the removal of their hyperthyroidism; 
that the mortality, 4.25 per cent, is relatively low for this serious 
situation and that compensation is restored and persists in at 
least 95 per cent of the patients. 


[For Discussion see p. 253.] 
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less an authority than Lord Moynihan has suggested that a 

very profitable paper might be written on the advantage of 
error in medicine—then this dissertation on thyroid disease has 
acquired merit by its mere conception: It is literally a confes- 
sion of sins committed, an acknowledgment of the leaving 
undone of many things that should have been done, never 
because the will to do the right was lacking, seldom because 
theoretic knowledge was faulty, but practically always because 
experience, by which in the end we must all of us guide our feet, 
was so generally absent in us all. 

Let me say at once that this is no vicarious confession. I am 
laying bare my own misdeeds quite as much as those of my 
professional brethren. I personally performed a fair number 
of the operations in this series of 275 cases, I personally, like 
Dogberry, had my losses, and I have no illusions about my 
own personal achievements. Like most of my confréres, 
have honestly endeavored to learn something about thyroid 
disease, partly by reading the literature (which confuses, let 
us interpolate, quite as often as it clarifies) and partly by the 
direct observation of its treatment in the great clinics of the 
country wherever and whenever I could so observe it. But in 
spite of that honest endeavor, I probably never begin an 
operation for this condition without one settled conviction in 
my mind: the patient, other things being equal, is going to be 
sicker than the patient whom a more fortunate chance has 


| there be virtue in the confession of one’s errors—and no 
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placed under the care of the surgeons of Rochester or Cleveland 
or Boston or Baltimore or a dozen other such medical centers. 
Benevolent intentions and theoretic knowledge do not com- 
pensate for the experience in thyroid disease which I frankly 
lack. 

The paradox that any pathologic state is most a problem 
where it is least a problem is self-evident in thyroid disease. 
No surgical entity exists in which experience plays so important 
a part, but how is experience to be gained in a locality in 
which the disease is at least uncommon? Crile, the Mayos, 
Lahey, Jackson, DeCourcy, themselves and their associates 
have operated on their thousands and their ten thousands, but 
in order for us to collect the 275 surgical cases of thyroid disease 
which we are herein reporting, it was necessary to search the 
records of Charity Hospital back through 1927, a period of 
six and a half years, during which time more than 232,000 
patients, including more than 111,000 surgical cases, were 
admitted to the hospital wards. Is it surprising that in a disease 
whose incidence is an infintesimal fraction of 1 per cent, 
experience should be gained only by the trial and error method? 
Is it surprising that as a result the mortality in these 275 cases 
should be 19, approximately 7 per cent, a death rate from 7 to 
14 times as high as is reported from the clinics in which the 
disease is no rarity, even if it is not endemic? 

It is always a reprehensible state of affairs when patients 
are treated on the basis of the limitations of their medical 
attendants, but that is plainly the situation here, and, since we 
are dealing with facts and not theories, it isa situation very 
difficult to remedy. The obvious retort that such patients 
be turned over to surgeons better qualified to treat them is no 
solution of the problem: it is impractical with the majority of 
private patients, and ludicrous even to mention it in connection 
with the public charges we are now discussing. We must treat 
these people ourselves as best we can, and it is with the idea of 
presenting our problems and taking stock of our failures that 
this paper is written: we realize very clearly the responsibility 
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of those who add more words to a subject which is already 
overwritten. 

Our problem is purely a clinical one. Pronouncements upon 
the pathology of thyroid disease would come ill from surgeons 
whose experience with it is no wider than ours. But the fact 
that it is clinical does not make the problem any the less serious; 
if anything, it makes it the more so. The facts of a disease are 
important, but more important still is the patient behind those 
facts, the individual who seeks relief and whose life must not be 
placed in jeopardy while he is securing it. 

In the clinics in which thyroid disease is endemic, individual 
surgeons have to their credit long lists of cases they have per- 
sonally operated on, but the first fact that emerges from this 
study is that the 275 cases it comprises were operated on by 
29 surgeons and treated by almost as many more medical men. 
The implications of that multiple personal equation are quite 
clear: to the inequalities of knowledge and inequalities of skill 
which are inevitable in all medical practice is added the fact 
that no one surgeon, even allowing for an extensive private 
practice, can possibly see enough cases of this disease to make 
himself familiar with its manifestations and with its treatment. 
Furthermore, he cannot hope to train a team of skilled assist- 
ants, a situation peculiarly aggravated in a hospital like this, 
where internes come and internes go but are first assistants 
forever, or to develop an operating room routine which func- 
tions with the “clocklike smoothness”’ set down as essential by 
all writers on the subject. Only a surgeon with a surgical 
conscience can comprehend the ordeal of doing thyroid surgery 
at infrequent intervals with assistants and nurses and even 
anesthetists who lack the faintest conception of the difficulties 
and dangers of the procedure in which they are sharing. 

A perfect proof of our uniform absence of knowledge on the 
subject of thyroid disease, or, more correctly, of our uniform 
failure to use such knowledge as we possess, became evident 
when we attempted to classify these 275 cases. We bore in 
mind, of course, Hertzler’s dictum, that a classification of any 
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disease into types, however scientific it may be, does not 
provide a convenient series of hooks upon which definite 
pictures can be hung, and we were aware that we should prob- 
ably encounter some cases which would seem to fit into no 
group. But at first we wondered whether any cases were going 
to fit into any group; we had the impression that each surgeon 
had set down the first thing that came into his head and let it 
go at that. When we began to analyze the cases, however, the 
situation seemed less hopeless, for we realized that the local 
profession had done exactly \-**t the majority of the writers on 
the subject are still doing, if one is to judge from the literature, 
saying one thing when they mean another, and calling the same 
thing several different names. In that failing, as we say, the 
local profession does not stand alone. A recent writer, in a 
brilliant and helpful review of the subject, speaks with warm 
approval in one paragraph of the present tendency toward a 
uniform nomenclature, and commends the classification of the 
American Society for the Study of Goiter. But in the next 
paragraph he discusses at some length a variety of goiter 
listed by that Society, it is true, but not under the name by 
which he calls it. The ‘“‘author’s classification,” we have 
decided, has had much to do with perpetuating the confusion 
in this field, and casting it into the discard, however painful 
to one’s pride it might be, would do much to clarify the 
subject of thyroid disease. 

When we had classified these cases clinically, with much 
greater satisfaction to ourselves than we had originally 
thought possible, and had decided finally what the various 
surgeons meant by what they had said, we turned to the 
laboratory reports, and there we met with fresh obstacles. 
The pathologists had piled Ossa on the Pelion of our confusion 
by doing exactly what the clinicians had done; they had said 
one thing when they meant another, they had called the same 
thing several different names, and in some instances they had 
worded their reports half in pathological and half in clinical 
language; for once, and contrary to our usual custom, we wished 
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most heartily that the members of this department were less 
clinically minded. At any rate, before we could classify the 
cases pathologically, we were obliged to call the pathologists 
into conference with us and ask them just what they had meant 
by what they had said. 

When the smoke had cleared away, however, we were able 
to see that the 275 cases fell into the four groups suggested by 
the American Society for the Study of Goiter, and were divided 
as is shown in Table 1. 

From the clinical standpoint, in other words. 141 of these 
patients, slightly over half, exhibited toxic manifestations. 
From the pathologic standpoint, after we had made due allow- 
ance for both the wise and the unwise use of Lugol’s solution, of 
which we shall say more later, we found a gratifying corre- 
spondence (Table 11) between the clinical and the laboratory 
diagnosis, even though we by no means achieved the “degree of 
infallibility,” as Jones calls it, which other reports reach. 
Moreover, in the interpretation of the findings we were obliged 
to remember that the surgeon’s diagnosis, which we took for the 
basis of our clinical classification, was very frequently made 
only after treatment with iodine, often before the patient had 
entered the hospital, had actually changed the macroscopic 
pathology of the gland; it is a regrettable fact that the surgeons 
in Charity Hospital in a large number of cases see the patients 
only after treatment has been instituted and so can have no 
clear perception of the original pathology. 

Our series is too small to make a comparison with the larger 
series reported from endemic regions of any value at all. A 
comparison with the cases reported by Jones from Atlanta in 
1918 is unfortunately not practical, partly because the classi- 
fication he uses is now discarded, partly because his cases are 
mainly private and the basis of comparison would be funda- 
mentally unsound. The incidence of toxic goiter, however, 
comprising rather over half of the series, should be commented 
on, in view of the suggestion (it is little more than that) of some 
writers that toxic goiter Is inclined to be more frequent propor- 
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tionately in those regions in which thyroid disease is not 
endemic. 


TABLE 1 
DISTRIBUTION 


Percentage 


50 18 
85 31 


MICROSCOPIC FINDINGS VERSUS CLINICAL DIAGNOSIS 


Diffuse Nodular | | Total 
50 85 
Adenoma: I I 
with hyperplasia................... I we 16 34 51 
with cystic changes................. ea ‘4 27 5 32 
with inflammation.............. in I I 2 
Hyperplasia and Hypertrophy: I 35 I I 38 
with cystic changes................. 3 3 
Colloid: 34 oF 34 
with cystic changes................. 2 2 
Miscellaneous: 
I 2 I 4 


Were we to accept these histories at their face value we 
should be forced to the conclusion that some two-thirds of these 
patients exhibited toxic symptoms, for there was a decided 
emphasis on nervous instability, even when the thyroid disease 
was Clearly not of the toxic type. But we do not so accept them, 
knowing, as we do, both the race of internes in all hospitals and 
the class of patients, particularly of colored patients, treated 
in this hospital. The chain of events is quite clear. The interne, 
slightly less familiar with thyroid disease than is his chief, 


Cases — 
36 | 
TABLE II 
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carries in his mind a textbook picture of Graves’ disease, and 
prepares to fit into it any enlargement of the thyroid and any 
thyroid syndrome. He asks the patient leading questions. The 
patient, particularly the colored patient, who delights in 
the minute analysis of her miseries, consistently replies in 
the affirmative. Then the interne, with commendable industry, 
if not with notable success, writes a verbose analysis of the 
patient’s nervous symptoms and emotional life that would 
delight the heart of a psychoanalyst, though a matter-of-fact 
surgeon is inclined to be rather out of patience with it. 

We guided ourselves, therefore, in our classification of the 
disease by the surgeon’s diagnosis rather than by the interne’s 
effort, finding the results more in accord with the pathologist’s 
opinion of the case, particularly after he had interpreted his 
opinion to us. We might add, in support of our unwillingness to 
accept these histories unqualifiedly, that the long duration of 
toxic symptoms in many cases, sometimes more than thirty 
years, was fresh proof to us that the interpretation of the 
patient’s story was not always correct. Indeed, in a few in- 
stances it seemed to us that the operation had been done 
unadvisedly and that the condition was neurological or psy- 
chiatric rather than endocrine, though such a suggestion, in 
the absence of direct examination, can, of course, be merely 
presumptive. 

Geographic distribution seems of no particular importance. 
About 40 per cent of the patients were from the city or gave 
city addresses, which is to be expected, since New Orleans is the 
largest center of population in the state. Beyond the city, 
all parts of Louisiana were represented except the section served 
by the Shreveport Charity Hospital, where, as the report of 
Harris in 1929 points out, thyroid disease occurs with about 
the same degree of infrequency as in this institution. The 
seasonal incidence was slightly higher in the summer than in 
the winter months, which, if it proves anything, proves that our 
iodine supply is adequate all the year round, in contrast to 
those cities with a less tropical climate, in which the winter 
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increase is supposed to be due to a scarcity of fresh vegetables 
and so to a lack of iodine. 

Two hundred and one of these cases, more than 73 per cent, 
occurred in the last three and a half years of the study, during 
which period only 60 per cent of the hospital admissions oc- 
curred, and that fact, in our opinion, is to be explained by the 
idea advanced by Brenizer, Pemberton and others, that the 
financial straits in which this country has found itself since 
1929 are responsible for a marked increase in the incidence of 
toxic thyroid disease; like most other papers, this one deals 
chiefly with that variety. Our figures seem to support this 
theory. Since 1929 the proportion of toxic to non-toxic goiter 
has been gg to 85, before that year it was 32 to 42. These are 
insufficient data, we grant, upon which to base conclusions, 
but they are the only figures we have to work with, and since 
they are in accord with statistics elsewhere, we feel justified 
in accepting them. Undoubtedly part of the explanation is that 
in these last years we have received into the wards of this 
hospital many individuals who in happier days would have 
been private patients In private institutions, and while we are 
far from implying that the finer sensibilities are confined to the 
upper walks of life, it is unquestionably true that toxic thyroid 
disease is more frequent among the so-called upper class. 

More disturbing, however, than the increase in the incidence 
of the disease is the increase in its mortality. Four of the 19 
deaths, a 5.3 per cent mortality, occurred in the first three 
years of this study. Fifteen, an 8 per cent mortality, occurred 
in the last years. Are we to interpret those figures to mean that 
the disease is increasing in severity? It is easier to accept that 
explanation than to advance the unflattering idea that such 
therapeutic skill as we may possess in thyroid disease is actually 
decreasing. 

The relative white and negro incidence, always a matter 
of interest in this part of the country, and particularly in this 
hospital, was 154 to 121, 56 per cent to 44 per cent. That is 
about the same proportion as the white and colored admissions, 
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year in and year out, bear to each other, and it disposes, so far 
as this locality is concerned, of the theory held in some quarters 
that the negro is more or less immune to thyroid disease. 
Jones’ report of 18 cases in 407 private patients is not a fair 
basis for comparison, for negroes in the South are mainly 
public charges, not private patients. Hermann’s 40 cases among 
571 cases of thyrotoxicosis from the Lakeside Hospital over a 
five-year period is, again, not a particularly good comparison, 
for the negro of the South is different in both environment and 
disposition from his brothers elsewhere in the country. Harris’ 
16 cases among some 13,000 admissions to the Shreveport 
Charity Hospital, as compared with 11 cases in the white 
race, is decidedly more representative. In our own 121 cases 
in the negro, 59, almost 50 per cent, were toxic, which does not 
seem to bear out DeCourcy’s theory that his lazy disposition, 
the result of climatic influences, makes the incidence of toxic 
thyroid disease in the negro very small. 

The negro mortality is a matter for very serious considera- 
tion. In the 121 cases there were 10 deaths, a rate of 8.2 per 
cent, as compared with 9g deaths in the 154 white cases, a rate of 
5.1 per cent. Since the same group of surgeons operated on both 
the colored and the white services, the explanation of this 
mortality must lie elsewhere. Part of it may be due to the fact 
that the negro is prone to delay medical consultation longer 
than the white patient, particularly if pain and discomfort do 
not force him into the hospital, and that a more unfavorable 
domestic environment Is likely to increase his toxic manifesta- 
tions. It may be, too, that the same tendency prevails as 
prevails in certain other so-called diseases of civilization, 
particularly appendicitis, that when the native immunity to 
a disease is lost, its manifestations are likely to be very serious. 
Again, while we cannot prove it statistically, it is our impression 
that the toxic type of thyroid disease is more frequently 
seen in the mulatto, who is a notoriously poor surgical risk, 
than in the pure black negro, who is the best surgical risk in the 
world. 
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The disparity in the male and female incidence, which is 
variously reported as from 1:6 to 1:10, is here approximately 
1:9, 28 to 247 cases. Our own figures are too few to enable us to 
substantiate the view of Plummer, Richter and other observers, 
that there has been a recent Increase in the male incidence, to 
be attributed to the conditions of life during the War and since. 
A very significant fact, however, is the male mortality of 21.4 
per cent, 6 of 28 cases, which seems to support the theory that 
there is a direct relationship between the severity of the disease 
in the male and its incidence. 

Ninety-nine of the 247 female patients, roughly 40 per 
cent, exhibited menstrual irregularities of various sorts, about 
the proportion one would expect in the study of any similar 
group of women suffering with any disease. Except for the fact 
that the number complaining of amenorrhea and oligomenor- 
rhea is rather high, 20 and 23 respectively, it is questionable 
whether the association can be considered causal, since the 
opinion of most gynecologists is that any type of menstrual 
irregularity may be associated with any type of thyroid dis- 
turbance. Fifteen patients dated their illness to pregnancy, 
again about the usual proportion, and 2 were pregnant at the 
time of operation, one of whom aborted twins on the fourth 
day postoperative, immediately following a crisis. Two other 
patients in the toxic group dated their symptoms from oper- 
ative procedures, one a tonsillectomy and one a pelvic oper- 
ation, and it was not possible to decide from the histories 
whether the hyperthyroidism had been preexistent or had 
actually begun with those events. Both possibilities, as Plum- 
mer and Mayo have pointed out, must be considered under 
such circumstances. 

Nineteen patients, distributed among all varieties of the 
disease, presented a family history of goiter, most notably in 
the non-toxic nodular group, in which one patient reported 
3 relatives and another 4 relatives suffering with the same 
disease. Quite striking is the fact that one patient with diffuse 
toxic goiter had lost 2 relatives following thyroidectomy, and 
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that another with toxic nodular goiter reported a relative 
insane after the same procedure. None of these patients, in 
spite of the presumptive operative and psychic risk, is num- 
bered among the fatalities. These 19 patients represent not 
quite 7 per cent of the series, but in view of the small number of 
cases studied and the many in which the family history was 
omitted or incomplete, we are inclined to regard the percentage 
as of some significance. 

Twenty patients, about 7 per cent, had positive Wasser- 
mann reactions, but that means very little; the majority of 
them were colored, in which race the percentage of syphilis is 
high, and the absence of luetic findings in the laboratory makes 
the proportion mere coincidence. Almost uniformly, as is the 
custom in most diseases in this institution, antiluetic therapy 
was a part of the preoperative preparation. 

A study of the basal metabolic rate tests leads us to the 
conclusion that they are generally inaccurate and far from 
reliable. As Hertzler points out, the value of this test is in 
inverse ratio to the clinical experience of the man using it, 
which should make it very valuable indeed to us in this com- 
munity. But I fear that we are not using it accurately or wisely. 
We are relying on single readings, although we know that a 
single reading is of no value whatsoever. We are not using it 
postoperatively, to determine the immediate effect of our 
operative therapy. Finally, and most important, our readings 
are uniformly too high, and are in accord neither with the 
clinical nor the pathologic picture. Readings ranging from 
minus 41 to plus 78 for the non-toxic varieties of the disease 
suggest either that the reading is wrong or that the clinical 
diagnosis is erroneous. Rather frequent readings ranging from 
plus 70 to plus 156 for the toxic varieties are not in accord with 
the experience of surgeons elsewhere, or, for that matter, with 
my own personal experience in private practice, where I regard 
a rate of plus 60 or over as distinctly unusual. Furthermore, 
the most ardent advocate of iodine therapy would question a 
drop of 60 or 75 points within a week. The explanation of these 
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high rates is not far to seek, however; our environment is all 
wrong for the making of a test in which the first essential is 
mental and physical rest. The patient is taken from an open 
ward, with all its excitement and confusion, to equally un- 
propitious surroundings, where the excitement and confusion 
is almost as great because of inadequate room space, and 
where a preliminary period of rest is impossible. Single tests, 
therefore, are worthless under the circumstances, and repeated 
tests we consider uniformly too high. On the other hand, when 
more than one test was made, and when iodine was properly 
administered, the falling basal metabolic rate could be ac- 
cepted, in conjunction with other data, of course, as a fairly 
accurate index of the safety of operation, though not, of course, 
as any indication at all of how much surgery the patient could 
safely stand. 

Abnormal heart findings were noted in 49 patients, and 
included, chiefly on electrocardiographic study, myocarditis, 
heart failure, pulse deficit, auricular fibrillation and sinus 
tachycardia. Eleven other patients had some presumptive 
cardiac abnormality, as evidenced by enlargement of the heart, 
edema of the ankles, and similar findings. Of the 19 patients 
who died 4 had positive and 3 presumptive heart abnormalities, 
and in more than half of the 10 who died in crisis, cardiac 
complications played some part. Many of these patients, 
of course, were in the age period in which cardiac damage is to 
be expected, and in many of them hypertension further added 
to the operative risk. More than a quarter of the whole group 
had a systolic pressure of over 140, and in 8 of the fatal cases 
hypertension was marked, ranging from 146 to 200 systolic. 

We agree with Lahey that thyroidectomy, which removes 
the original pathology upon which the heart lesion is super- 
imposed, frequently makes cardiac restoration possible, 
whereas the patient left alone with his double burden of 
cardiac and thyroid disease will surely die, and we approve his 
stand that operation is therefore indicated even in poor surgical 
risks, but at that, we cannot escape the conclusion that the 
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cardiac disease was frequently an important factor in the fatal 
outcome. One such case may be mentioned in detail. 


The patient, a colored female of forty-three, presented a typical picture 
of toxic nodular goiter associated with fibrillation. She had been under 
treatment with digitalis and Lugol’s solution for a period of five months 
before she entered the ward, and preoperative preparation was as trying 
as it always is under such circumstances. Except for the development of a 
small hematoma her postoperative course was quite smooth, her basal 
metabolic rate fell from plus 46 to plus 5, and her symptoms disappeared 
entirely except for intermittent fibrillation. Because of this she was kept 
in the hospital, and on the forty-ninth postoperative day she contracted 
a streptococcal throat infection, which was then epidemic, and died within 
twenty-four hours. Her surgical recovery was perfect, but her heart had 
been permanently damaged, and the removal of the cause of her cardiac 
pathology was too late to save her. 


Preoperative preparation Is a matter of extreme importance 
in toxic goiter, of more importance, indeed, than the operation 
itself, although these records show that it is the tendency of 
many surgeons, unfamiliar with thyroid disease, to regard the 
operative act as the only incident that really matters. But 
preoperative preparation in a public hospital of this sort can 
never be satisfactory or adequate. We believe, as do most 
writers on the subject, that toxic patients should be handled 
in cubicles or in individual rooms and by specially trained 
nurses, never in the open wards and by attendants unfamiliar 
with thyroid disease. But such safeguards are absolutely out of 
the question in this institution. We have no individual rooms, 
and in the colored wards, at least, the spectacle of two patients 
in one bed is only too common. Furthermore, our nurses are 
taxed to the limit with routine ward work and they have not the 
time, let alone the experience, to care for thyroid patients as 
they should be cared for. The open ward of a crowded hospital 
is no place for such patients, but the best we can do for them is 
to give them beds to themselves, separate them from the other 
patients by screens, limit their visitors, and ask the nurses to 
pay such special attention to them as they can. We all of us do 
the best we can, but in only too many of our cases we prove 
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quite clearly that putting the patient to bed and securing rest in 
bed for the patient are two very different matters. 

Digitalis was given preoperatively in only 7 cases in this 
series, and then on strict indications. We may not know much 
about thyroid disease, but we do seem to know that digitalis is a 
drug to be used only for cardiac pathology and not because a 
patient with thyroid disease has a badly overworked heart. Our 
internists seem to agree with the majority of internists else- 
where that the tachycardia of thyroid disease and the tachy- 
cardia of cardiac disease are different conditions and demand 
different treatment. 

Many of these patients were treated in the years when the 
correct use of Lugol’s solution was still not generally under- 
stood, and some of the cases in which this agent was used in a 
very promiscuous fashion fall into this period. But that does 
not explain all cases. Even now we are still receiving patients 
on the surgical service who have been treated medically with 
Lugol’s solution for long periods of time, who are refractory 
to iodine, whose preoperative preparation is entirely inade- 
quate, whose postoperative course is the nightmare to be ex- 
pected under the circumstances, and whose factors of safety 
have been definitely reduced by the improper treatment they 
have received. Furthermore, there is still no uniformity in its 
use on any service, surgical or medical. It was used in this 
series in 120 cases, for every type of pathology from non-toxic 
diffuse goiter through toxic nodular goiter, and it was used for 
periods ranging from one to ninety days. Of the patients who 
died, 2 had iodine previous to admission, 2 were given it pre- 
operatively with an exacerbation of symptoms, in one case so 
severe that it had to be promptly discontinued, and one 
patient was given it with no improvement at all, these cases 
including nodular, toxic nodular and toxic diffuse goiter. 
Furthermore, in the 10 patients who were so treated, the 
period of administration ranged from three to twenty-one days, 
an unevenness of treatment that suggests a corresponding 
unevenness of effect. 
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It seems curious, when the indications for the use of Lugol’s 
solution are so widely written about, and the limits of Its 
administration are so clearly set down, that so much confusion 
and misunderstanding of its properties and possibilities should 
still exist. Even if there is still argument as to whether it should 
be used only for toxic diffuse goiter, or for toxic nodular goiter 
as well, there can be no argument as to its utter uselessness in 
any type of the disease in which hyperplasia of the gland is not 
the predominant picture, as it certainly is not In non-toxic 
diffuse goiter or in non-toxic nodular goiter. Even if there is still 
argument as to whether it should be used for eight days or for 
twelve days or for twenty-one days, and excellent authorities 
hold different opinions, there can be no argument as to its use- 
lessness when it is employed only for a day or two before oper- 
ation—that is nothing more than a gesture—or its harmfulness 
when it is used over long periods of time. 

The pathological findings after the administration of 
Lugol’s solution are always of interest. When it has been 
correctly administered and when the ideal effect has been pro- 
duced, the picture changes from one of hyperplasia and hyper- 
trophy to the resting or so-called colloid state, although the 
involution is never complete and the change is most perfect 
when the drug has been administered over a limited period of 
time. Our fundamental knowledge of iodine assimilation is 
still too imperfect to explain why some subjects are affected 
profoundly by this agent, and others not at all, but we feel 
reasonably safe in saying that the unusually high percentage of 
hypertrophy and hyperplasia (Table 111) reported in this series 
after its use is to be explained in two ways, by its administra- 
tion over too short a period of time to produce results, or over 
too long a period of time. It must be remembered, too, that in a 
crowded institution of this sort the overworked pathologist 
cannot examine every gland in Its entirety; he takes the slides 
presented to him by his technician, and in some cases, at least, 
the sections chosen for examination are not typical of the 
predominant histology of the whole gland. In spite of these 
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TABLE III 
MICROSCOPIC FINDINGS AFTER ADMINISTRATION OF IODINE 
Based on 114 Cases 


Toxic Toxic 
Diffuse Neduler Nodular 


| Diffuse 


Adenoma: 
with hyperplasia 2 
with colloid a 3 
with cystic changes.................. 
with inflammation 

Hyperplasia and Hypertrophy: 
with colloid | 14 
with cystic changes.................. i 2 

Colloid: | 7 

| | I 
| I 


26 


with hyperplasia 
with cystic changes.................. 


things, however, we found, with the single exception of the high 
proportion of hypertrophy and hyperplasia already noted, 
a very fair correspondence between the clinical diagnosis and 
the laboratory findings in those cases in which Lugol’s solution 
had been used. 

Writer after writer has made the point that Lugol’s solu- 
tion, while it has proved a boon in thyroid disease, has also 
proved a boomerang, because it has given the surgeon an utterly 
false sense of security and because its improper use has made 
the operative act very dangerous. Frazier and Mosser, Lahey 
and others, have commented on the fact that almost always as 
the use of iodine is increased and the two-stage operation is 
discontinued, the mortality shows a corresponding’ rise, and 
they believe that the pendulum is swinging again to the other 
extreme and that fractional surgery is again becoming neces- 
sary, particularly if iodine has been unwisely administered. 
Only one case in this series was so handled. Whether, if the 
divided operation had been used in more, the outcome in some of 
the fatal cases might have been different it is not possible to say 
from the backward look, although the comment in four of the 
operative notes, that the patient’s condition on the table was 
critical, lends color to the idea. Hertzler is entirely correct when 
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he says that while it is no disgrace to do in two stages what 
could have been done in one, to reverse the procedure and lose 
the patient is quite a different matter. 

I have never seen personally the serious technical diffi- 
culties which are supposed to follow the improper use of 
iodine, although my limited personal experience has included 
all too many patients so treated. On the other hand, I have 
frequently encountered a great deal of difficulty in operating on 
patients treated with x-ray, because of the fibrosis of the gland 
and the very tedious dissection made necessary by adhesions, 
and I have no kindly feeling for this form of therapy. 

Tracheal distortion and compression are rather frequent 
findings in negroes, especially those with simple diffuse goiters, 
because of the large size of many of the glands, and operation 
can be very trying indeed: it is not unusual for them to stop 
breathing again and again as manipulation is attempted, and 
patience and dexterity are necessary to complete the procedure. 
In negroes, too, who do heavy work and who carry weights on 
their heads, just as in men, the musculature of the neck is very 
well developed and delivery of the thyroid can be very difficult. 
Indeed, case for case we should say that operation in the colored 
patient offers far more technical difficulties than in the white. 

The majority of these cases were handled by subtotal 
thyroidectomy, the amount of tissue removed seeming to 
depend more upon the preference of the individual surgeon 
than upon any fixed convictions in the matter of pathology. 
Ligation was done in 3 cases, all in the first year of the study, 
with one fatality, a woman who had pulmonary tuberculosis 
and who was an exceedingly poor risk from any standpoint. 
This procedure is no longer generally practiced, and I think 
the majority of local surgeons are inclined to agree with 
Pemberton, that the patient who does not respond to iodine 
therapy is not likely to be benefited by any such expedient as 
this. 

The number of operations done without drainage, almost 25 
per cent, is rather astonishing, at least to surgeons who believe 


| 


THYROID DISEASE 249 


that drainage plays an important part in the reduction of both 
morbidity and mortality. Drainage was not omitted in any of 
the fatal cases, but 27 of the patients who lived developed 
hematomas or infections or frank hemorrhage, some of which 
required secondary surgery, and it is a question whether the 
ones in this group who were not drained might not have been 
spared these complications if this precaution had been taken. 
Drainage through the center of the incision, or, less often, 
through the ends, was the rule in most cases, but several sur- 
geons practiced almost routinely the counter drainage termed 
by Crile “the mark of Cain,” and indicated, in my personal 
opinion, only when the dissection is carried down to or beyond 
the sternal notch. 

Ethylene, alone or in combination with local analgesia 
or with supplementary agents, was used in all but 25 cases. 
Local, which was used alone in 14 cases, 2 of them fatal, is 
highly undesirable as thyroid surgery is done in this hospital. 
We have, as has already been pointed out, no trained operating 
teams and no fixed operating room routine, and the operative 
procedure, therefore, is always more or less uneven, while the 
psychic shock of such a method, particularly if it is awkwardly 
administered or the analgesia is incomplete, cannot fail to be 
deleterious to a patient whose nervous system has already 
undergone repeated insults. Ether was used in 14 cases, 6 of 
them fatal; one patient died a pure anesthetic death, and 
another took the anesthetic very poorly and left the table in 
bad condition. Ethylene is, in our opinion, the most desirable 
anesthetic for this type of surgery, but our anesthesia is always 
more or less of a problem, for our nurse anesthetists, and even 
our physician-anesthetists, however expert they may be 
otherwise, have very little experience in this disease. 

Two-thirds of the patients in the toxic group had more or 
less marked reactions, though in only 8 cases, aside from the 
fatal ones, did the reaction even approximate a hyperthyroid 
crisis. Indeed, the general mildness of the reactions, as exem- 
plified particularly by the temperature and pulse elevations, 
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leads us to wonder whether toxic thyroid disease is not in this 
part of the country rather milder in its manifestations than it is 
elsewhere. An occasional patient developed a tracheitis or 
bronchitis, but the only 2 patients with possible nerve injury 
seemed perfectly well on their discharge, as did the one patient 
with frank tetany and the 3 with possible tetany. Cardiac 
subjects who had been fibrillating before operation frequently 
continued to do so for several days postoperative, but the 
majority of them, with the aid of the internist, were kept under 
control, and the convalescence of the whole group was, all 
things considered, fairly satisfactory, though I would make 
the point again that I made concerning myself in the begin- 
ning of this paper: our patients, other things being equal, are 
likely to have a stormier course, case for case, than patients 
operated on by surgeons of wider experience and of correspond- 
ingly greater skill. 

Our death rate, as we have said, is 19 out of 275 cases, 
approximately 7 per cent, and we labor under the disadvantage 
inevitable in all small series, that a single fatality means far 
more proportionately than it does in a larger series. Lahey and 
his associates, who have done very valuable work in studying 
the factors of mortality in thyroid surgery, console themselves 
for their losses by the fact that for every one of their patients 
who dies after surgery, at least one dies without surgery and in 
crisis. We cannot do that here. In the period in which we 
had 19 surgical deaths, we had only 2 medical deaths, at least in 
the hospital, although it must be pointed out that several of the 
patients who died after surgery had been treated medically 
until they had reached what Hertzler calls “the time of incura- 
bility” and operation was undertaken with all the odds against 
success. Nor can we console ourselves with Pemberton’s 
estimate from the Mayo Clinic, that 19 per cent of thyroid 
patients will furnish 81 per cent of the mortality, for several 
of the fatalities occurred in patients who, to put it bluntly, 
should not have died, and who would not have died except for 
serious technical errors and bad surgical judgment. 
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Those figures (Table rv), more than anything else we have 
said, make clear the status of thyroid surgery in a non-endemic 
area. Fourteen of the 19 fatalities occurred within forty-eight 
hours, from hemorrhage, from the anesthetic, from shock, from 
crisis, and in one case, proved by postmortem, from an enor- 
mously enlarged thymus, a complication probably not to be 
foreseen or even suspected. In several cases there had been a 
great loss of weight, in 3 instances amounting to 35, 37 and 
40 pounds respectively. Two patients had been admitted with 
diarrhea and vomiting. One patient had a history of previous 
psychosis and repeated crises. One patient had had a severe 
infection in a cystic gland, for which previous incision and 
drainage had been done; he died of shock a few hours after a 
tedious excision. One patient with active tuberculosis has al- 
ready been mentioned, as has another who died of a strepto- 
coccal throat condition, on the fiftieth day. One patient died of 
bronchopneumonia on the twelfth day, apparently a late 
development after a fairly smooth recovery. 


TABLE Iv 
MORTALITY 


Mortality Percentage 


Non-toxic diffuse goiters.................0.00e005: 50 2 4 
NR 85 9 15.8 
Non-toxic nodular goiters..................0200005 84 4 4-7 
275 19 7 


Some of the deaths probably could not have been avoided, 
at least from the surgeon’s standpoint, because the disease was 
of long-standing, cardiac damage was extreme, previous treat- 
ment had been unwise, and some surgical accidents and compli- 
cations cannot be foreseen or prevented. On the other hand, we 
cannot close our eyes to the fact that even in those cases, and 
certainly in the other cases in which death occurred from 
hemorrhage, from tracheal collapse, from shock, or from the 
anesthetic, the patient should not have died. Better preoper- 
ative preparation, a more careful selection of the time for 
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operation, a wiser estimate of the safe amount of surgery, a 
smoother and more skilful technique, would undoubtedly have 
saved at least some of these patients, particularly in the non- 
toxic group, and their deaths must be set down at the door of 
our inexperience. 

The picture of thyroid disease in a non-endemic area must 
always, I suppose, suffer by comparison with its picture in the 
endemic centers. It is clear that with all the will in the world, 
we are treating at least some of our patients unwisely and 
inadequately. We are subjecting some of them, at least, to risks 
to which they should not be subjected, and, still worse, we are 
losing some patients whom we should not lose. With the 
realization of our deficiencies, however, we have begun to cor- 
rect our errors. For one thing, we have resolved that hereafter 
the departments of medicine, surgery and pathology shall 
speak the same language and teach students in the same tongue. 
For another, we shall shortly establish a metabolic clinic, 
under the charge of one of the members of the medical staff, 
to which all cases of metabolic disease shall be referred for 


study, and in which these studies shall be carried out under the 
proper surroundings and with the full cooperation of internist, 
surgeon and pathologist. These may seem, to those of you to 
whom thyroid disease is a very old story, minor matters indeed, 
but the realization of one’s sins is the first step on the road to 
repentance, and with that realization many of us are devoutly 
hoping for better days. 
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DISCUSSION ON PAPERS OF DRS. DINSMORE AND HICKEN, 
DRS. LAHEY AND HURXTHAL, AND DRS. MAES AND BOYCE 
AND MISS McFETRIDGE 


Dr. ALBERT O. SINGLETON, Galveston, Tex.: Since hearing Dr. Dins- 
more report such an unusually large number of metatasizing carcinomas 
of the thyroid I hesitate to report one case, but it seems to be of sufficient 
importance to submit it, it being one case observed over a period of twenty 
years in an active hospital of three hundred beds. The patient was fifty- 
five years of age. Two years ago she developed a pulsating tumor over 
the upper end of the sternum. It was very much like a large aortic aneurysm 
which had eroded through the sternum, a loud bruit being present. Only 
by good x-ray plates were we able to determine that the tumor originated 
from the sternum and not the aorta. It was removed widely, including the 
inner half of each clavicle, the cartilage of the first, second and third ribs 
and the upper end of the sternum. 

Microscopic examination showed this tumor to be a metatasizing 
carcinoma of the thyroid gland. Upon further investigation of her history 
it was found that a small adenoma had been removed from the thyroid 
five years before. With an unusual effort some of this first tissue was secured 
and it proved to be identical with that of the tumor. (Figs. 1-3.) 

Dr. EuGene H. Poot, New York, N. Y.: We have recently studied a 
series of forty odd malignant growths of the thyroid and found in this 
group that 92.6 per cent had originated in adenomas. No one can say what 
percentage of adenomas become malignant, but it is certain that routine 
removal of adenomas would prevent to a large extent malignant growths 
of the thyroid. 

Dr. Dinsmore referred to von Eiselsberg. There is a case reported by 
him that I have always tried to understand for it is at variance with the 
accepted teachings of biologists, namely that malignant cells or malignant 
tissue do not functionate. He reports a case of complete removal of the 
thyroid for carcinoma. Myxedema developed and continued until the occur- 
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rence of a metastasis in the sternum; the metastasis was removed and 
the myxedema recurred. There is room for reflection, I think, in this case. 
I wish to congratulate Dr. Lahey for his teaching in regard to the 


Fic. 1. 


Fic. 1. Mediastinal tumor of two years’ duration. 
Fic. 2. Scar following removal. 


reestablishment of compensation in thyrocardiacs, and also his teachings 
regarding the use of quinidine. I think these two things have been of great 
advantage to those of us who have not had as much opportunity as he to 
observe such cases. 

Referring to Dr. Maes’ paper, it is of interest to note that in New 
Orleans they have continued the French traditions which have been existent 
since the French colonization of Louisiana. Dr. Maes referred to several 
patients occupying a single bed. That is an old French custom as is shown 
by the report of a visitor to the Hétel Dieu, in Paris about eighty years 
ago. He saw five patients in one bed, two of them dead and one dying. 

Dr. JOHN pEJ. PEMBERTON, Rochester, Minn.: Dr. Dinsmore took 
up the pessimistic side of the subject of carcinoma of the thyroid gland, 
although he did refer in his paper to the excellent results that are obtained 
following operation. I would like to say something from the optimistic 
side. Recently I had an opportunity to review the 323 cases of carcinoma 
of the thyroid gland in which operation was performed in The Mayo Clinic 
before July 1, 1928. Eleven of the 323 patients died in the hospital, a 
mortality rate of 3.4 per cent. Of the remaining 312 patients, 137 (43.9 
per cent) had lived five years or longer. Of this number of cases, in 56 only 
a specimen for biopsy was removed; in all, subsequently, radiation therapy 
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was applied, usually in the form of radium, or roentgen rays, or both. 
Of these 56 patients, 10 had lived five years or longer. Of the remaining 
267 patients, who were subjected to subtotal thyroidectomy, 127 had 


Fic. 3. Microscopic section of tumor. 


lived five years or longer and 62 had lived ten years or longer. | think these 
figures refute the opinion generally held by members of the medical pro- 
fession, and by laymen, that the prognosis in cases of carcinoma of the 
thyroid gland is hopeless. They show that the prognosis is as good as in 
malignancy of any other organ, perhaps excluding that of the skin and 
lip. 
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As regards Dr. Lahey’s subject, from my experience, I wish to emphasize 
that emergency operations should never be considered necessary in these 
cases (thyrocardiacs) for nearly all of these patients can be made good 
operative risks by proper preoperative treatment. In The Mayo Clinic 
we refrain from using digitalis longer than he does. We use it as a prepara- 
tory measure only in cases in which congestive heart failure is an element, 
and in which compensation cannot be restored by other means. It is surpris- 
ing how large a percentage of these patients, who on admission seem 
absolutely hopeless as surgical prospects, can be restored to a status 
indicative of good operative risk. The hepatic involvement, I think, is of 
greater prognostic importance than the degree of cardiac injury. 

Dr. Maes’ paper reminds me that at the last meeting of the American 
Association for the Study of Goiter, in Memphis, one of the most interesting 
features associated with the meeting was the very large number of patients 
the local committee on arrangements had secured for purposes of demonstra- 
tion. Those responsible for the arrangements advertised in the newspapers 
that all people with goiter who presented themselves for this meeting would 
be given free hospital and medical service, and I am told that the response 
was so great that the offer had to be withdrawn. Memphis is not considered 
to be in the goiter belt, yet the wealth of material secured by advertising 
makes one wonder if similar conditions do not exist in other regions in 
which goiter is supposed to be very uncommon. 

Dr. Mont R. Rein, Cincinnati, O.: In our clinic we believe we see 
many patients exhibiting evidences of thyrocardiac disease in cases of 
apparently non-toxic nodular goiter and “burned-out” exophthalmic 
goiter. These patients may even have a subnormal basal metabolic rate. 
Yet it has been our experience that thyroidectomy on these patients 
definitely relieves the heart. I would like to ask Dr. Lahey about his 
experience in this group of cases. 

Dr. Frep W. Barey, St. Louis, Mo.: I wish Dr. Dinsmore, in closing, 
would say a few words regarding lymphosarcoma of the thyroid. 

Dr. Rosert S. Dinsmore, Cleveland, O. (Closing): In reply to Dr. 
Bailey’s question, regarding lymphosarcoma, for a long time there was 
discussion as to whether true lymphosarcoma occurs in the thyroid, but 
that point has been quite well settled. We have seen 22 cases of lympho- 
sarcoma in the thyroid. These tumors all grow rapidly. They all disappear 
with roentgen irradiation but recur with startling rapidity, and a second 
course of irradiation therapy has practically no effect. In most of these 
cases there are no demonstrable metastases and the patients die from 
strangulation. 

Dr. Frank H. Laney, Boston, Mass. (Closing): I would like to step 
out of my réle as reader of a paper on thyrocardiacs and say a word about 
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malignancy of the thyroid because it is such an important subject. Our 
experience in malignancies and their relief by surgery or radiation has 
been as follows: We have graded them all as follows: Those with vessel 
ingrowth (they are only potentially malignant, as I am sure Dr. Dinsmore 
will agree) Grade 1; those of papillomatous type, papillary adenoma; 
we have seen these cases with the whole neck full of carcinoma which after 
x-ray therapy became removable; in grade 11, adenocarcinoma which tends 
to recur locally and Grade 11, the small round cell carcinoma and giant 
cell carcinoma which metastasize early. I think every malignancy should 
be investigated carefully as to its type. 

As to patients with normal basal metabolism and heart disease, I 
think we owe a good deal to Dr. H. L. Blumgart of Boston who advocated 
the removal of the normal thyroid, and I think this procedure has a real 
place in heart disease, as Blumgart claims. When there is myxedema there 
is decreased blood velocity, and that means decreased cardiac load. As I 
look back on these patients with normal metabolism who are benefited by 
the removal of the thyroid, I think they are probably relieved because we 
relieve the cardiac burden by decreasing the blood velocity, and that is 
why Blumgart has had such excellent results in heart disease by removal 
of the normal thyroid. I think this is an excellent plan which will be abused, 
because removal of the thyroid is simple but preservation of the para- 
thyroids is not simple nor is preservation of the recurrent nerve. This 
operation will undoubtedly be abused at first but most new procedures 
have been improperly applied in the beginning and it is doubtless true 
that we make progress by exaggeration. 

Dr. Ursan Maes, New Orleans, La. (Closing): I ought to apologize 
for preaching a sermon, but the reason for it is clear; when we began to 
check our cases and study our results we found they were even worse than 
we thought, and so we are attempting to reform. 
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CARCINOMA OF THE BREAST 
A STUDY IN ETIOLOGY AND PROGNOSIS 


Hucu H. Trout, M.D., F.A.C.S. 
ROANOKE, VA. 


F greater importance than to know how to treat an 
existing cancer of the breast would be the knowledge 
of how to prevent the development of the cancer. 

Toward this end, emphasis must necessarily be given to the 
precancerous state. With this in mind, I have tried to analyze, 
as far as possible, the histories of 412 cases of carcinoma of the 
breast which have been admitted to the Jefferson Hospital, 
Roanoke, Virginia during the past twenty-four years. At the 
same time, a study has been made to determine whether or not 
there was any relation between these cases and any one 
or combination of the various theories which have been 
advanced concerning the etiology of cancer. 


Following are some of the theories and observations very 
briefly considered: 


SOME THEORIES CONCERNING THE ETIOLOGY OF CANCER 


Eggers'~* has made a very exhaustive review of the etiology 
of cancer, and I have consulted his four papers freely. To any- 
one especially interested in the various theories of the cause of 
cancer, I reeommend his articles most enthusiastically. 

These theories are generally divided into local and con- 
stitutional. However, they are usually thought to be 
inter-dependent. 

Cohnheim’s theory of misplaced embryonic remains has 
been discussed over a longer period of time than any other 
theory to be considered in this paper. It is impossible for me to 
see any connection between this theory and the history of any 
of the reviewed cases of carcinoma of the breast. Certainly 
Cohnheim’s inclusion theory might hold an element of truth 

258 


CARCINOMA OF THE BREAST 259 


in cases of growths originating in “rests”’ of adult organs, such 
as primitive kidney, or the branchial arches, which should 
normally disappear in an early stage of development. Of course, 
if Cohnheim’s theory is correct for other parts of the body, there 
is no reason why such a theory should not apply to the breast. 

However, it is easily conceivable that there might be some 
association between the sweat gland carcinoma of the breast 
and Ribbert’s theory of post-embryonic infolds. In our series 
we had no sweat gland carcinoma. 

The breast offers a fertile field for speculation concerning 
heterotopic isolations of tissue. It is interesting to note that in 
experimental work the heterologous transfer of tumor tissue 
from one animal to another has not been as successful as 
homologous transfers. And even of more interest is the fact that 
the experimental transplantation of embryonic tissue has been 
uniformly unsuccessful, which would tend somewhat to dis- 
prove Cohnheim’s theory. 

Various bacteria and parasites have been associated with 
the different theories based somewhat on the so-called “‘cancer 
houses”’ and localities. However, numerous investigators have 
reported the finding of different bacteria associated with the 
cause of cancer, but none, as yet, have had sufficient con- 
firmation to be accepted by any considerable number of 
bacteriologists. 

The following are examples of the possible association of 
infections and malignancy: 

Syphilis (leucoplakia) and subsequent malignancy. 

Tuberculosis (skin lupus) followed by malignancy. 

Von Hedry, 2 cases of cancer of the mouth preceded by 
actinomycosis. 

Bick, and others, sarcoma following chronic osteomyelitis. 

Rohdenburg, perineal cance. preceded by gonorrheal 
cervix. 

Lynch, epithelioma following pellagrous dermatitis. 

In 1911, Lathrop and Loeb started the discussion of a 
possible association of chronic mastitis and malignancy. 
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Sir Lenthal Cheatle® considers the term “‘chronic mastitis”’ 
to be used incorrectly and he regards the condition not as one of 
inflammation but as one of hyperplasia of the epithelial and 
the connective tissue. He gives this condition the term of 
“‘mazoplasia.”” 

Whether chronic cystic mastitis is to be regarded as a pre- 
cancerous lesion Is not going to be settled by histologic methods 
alone, but mainly by long-continued clinical observations of 
cases treated by other than radical means. 

Hellwig® states: ““The morphologic appearance of atypical 
epithelial proliferations within ducts and acini in chronic 
cystic mastitis is seldom definite enough to enable a dogmatic 
interpretation of its biologic state.” 

We all recall Bloodgood’s pathologic conference in 1921, 
when fifty experienced pathologists were not able to all agree 
in one single instance regarding the significance of the micro- 
scopic picture in ten lesions of the breast that were known to be 
clinically benign. 

The fact that carcinoma of the breast is often found 
associated with chronic cystic mastitis is easily explained by 
the high incidence of the latter. Goens,’ for example, found 
chronic cystic mastitis present in one-third of all autopsies 
done on women over forty years of age while Joffe and Elia- 
son’ estimated its presence in 93 per cent of such necropsies. 

The histories of our cases do not reveal any definite associa- 
tion between chronic cystic mastitis and carcinoma. We have 
had no case, which was proved by histological study to be 
definitely chronic cystic mastitis, later develop carcinoma after 
the removal of a wide section of the involved portion of the 
breast. However, if there is any question concerning the ac- 
curacy of the microscopical diagnosis at least the whole breast 
should be removed. 

A few years ago Gye thought he was able to produce an 
ultra-microscopic living virus. His experiments appeared to 
indicate that this virus was capable of cultivation and could 
be destroyed by the action of certain antiseptics, whereupon 
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the filtrate became inactive until its activity was restored by 
the addition of other tumor extracts, even from unrelated 
animals. 

Gye, working with the Rous fowl sarcoma, was able to 
apparently “‘cure” the animals, but he has failed to produce 
any evidence which connects human malignant growths with 
the virus of fowl sarcoma. 

At the present time, attention is being directed to the work 
of Dr. T. W. Lumsden, Director of the Cancer Research 
Laboratories of the London Hospital. Lumsden® has produced 
an antiserum which limits the growth of Jensen sarcoma, etc. 
While this work is encouraging and “cures” have been ob- 
tained in mice, still it has not been applied to man. Lumsden 
also calls attention to the confusion as regards the role of the 
lymphocyte in the production of immunity. One group of 
experimenters holds that the lymphocyte plays a most impor- 
tant part, and another group contends that it is of absolutely 
no importance in immunity. Lumsden believes the “quality”’ 
as well as the number of the lymphocytes is_ highly 
important. 

The irritation theory has held the attention of the medical 
world ever since Virchow in 1863 stated that “chronic irritation 
was a frequent if not the essential cause of cancer.” Virchow 
thought, at first, that connective tissue cells were transformed 
into cancer cells, but soon abandoned this theory. Even before 
this, Potts, in 1775, had called attention to the association of 
the old chimney sweeps with malignancy, and Soemmering, in 
1795, reported the relationship of pipe-smoking and cancer of 
the lip. 

In 1910 Marie and others reported the association of 
malignancy and x-rays. 

The work of the Japanese scientists, Yamagiwa and Ichi- 
kawa,” on coal tar derivatives, which appeared in literature in 
1915 did not, at first, receive the attention such observations 
deserved. This was probably due to the World War. Most 


workers in this field now believe that there are definite indica- 
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tions that, in addition to the local effect, there is a generalized 
or systemic factor in the carcinogenic action of tar. 

Other examples of physical agencies producing irritation 
which might be associated with malignancy, are repeated 
trauma, burns, x-rays, radium, ultraviolet rays and sunlight. 

Coley and Higinbotham" called attention to the fact that 
the courts in the United States hold that there is a legal con- 
nection between trauma and carcinoma. They stress the points 
that sarcoma and a single severe injury are more frequent than 
carcinoma and repeated trauma. However, Handley’ reported 
a case of traumatic carcinoma of the breast which was legally 
established in the English Courts. 

There is much difference of opinion as to the mode of these 
chemical, physical and infectious irritants. Warburg advanced 
the theory that the infiltrative growth is permitted by changes 
in the connective tissue induced by the liberation of lactic 
acid from the abnormal metabolism of the tumor cells. War- 
burg further believes that his metabolism investigations con- 
firm the standpoint of the histologists that there are no 
principal, but only gradual, differences between benign and 
malignant tumors. 

Others stress the abnormal relationship of the epithelium to 
its surroundings. 

Many consider the local changes due to alterations in 
surface tension following trauma to be a factor. 

In 1883, Corput advanced the theory that cancer might be 
the result of impairment of oxidative metabolism. 

In 1932, Willy Meyer" published his book on “‘Cancer, Its 
Origin, Its Development, and Its Self-Perpetuation.” In this 
book of four hundred and twenty-seven pages, he advances the 
theory that the series of precancerous changes are induced 
by the action of a local and generalized alkalosis. He denies 
the autonomy of cancer and considers its existence a “lawful 
reaction”’ of the tissue to certain systemic and local morbid 
conditions of the human organism. He further states that “all 
persons whose body fluids react with a higher than normal 
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degree of alkalinity are predisposed to cancer,’ while those 
having an acidosis are immune. In view of the number of 
publications stating that no alkalosis exists in cancer patients, 
this would seem to be a frail foundation for argument. It is also 
a well-known fact that most people dying of cancer exhibit 
symptoms and signs of acidosis for weeks before death. 

Nuclear Abberations. This is a very natural hypothesis 
since cellular reproduction plays such an important part in 
the phenomena of cancer. Abnormal fusions with possible 
union with leucocytes and with resulting excessive reproduction 
have received consideration. 

Nuclear Reduction. From asymmetric division two types 
of cells might result, one with limited growth and one with 
unrestricted growth. All these theories suggest the manner in 
which malignancy progresses rather than the cause of the 
stimulation of such growth. 

Trophic nervous changes due to various irritants have been 
given consideration. Molotkoff even thought he decreased the 
growth of cancer by a neurotomy. 

Heredity and Cancer. Efforts to determine the effect of 
heredity on the incidence of human cancer have yielded results 
which at most must be regarded as indecisive. 

The incidence of cancer in parents of cancerous patients 
has been shown, on numerous occasions, to be practically the 
same as the general incidence of the disease. In our series 
hereditary influence did seem to be associated with several 
cases, but no definite conclusions were made. 

Hutchinson, in 1886, showed that where there were cases of 
carcinoma in early youth there was a definite history of an- 
cestral cancer. Of course, no one can deny the instances of 
familial cancer, but most instances can be also explained on 
other grounds such as constant irritations. Experimental 
work, however, certainly suggests familial cancer, especially 
in mice. 

In 1922, I'* reported 2 cases of malignancy of the remaining 
breast after a previous removal of the other breast for car- 
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cinoma when these patients later became pregnant. From the 
literature and correspondence with other surgeons we were able 
to collect 15 patients with carcinoma of the breast becoming 
pregnant after radical operations, and 13, or 87 per cent 
developed malignancy in the remaining breast. All 15 of these 
patients died in a few months after developing the malignancy 
in the remaining breast. Kilgore’® made independently some- 
what the same observation in 1921. 

Beatson influenced but did not cure mammary cancer by 
oophorectomy with the administration of thyroid medication. 
In 1909, Cahen reported favorable results after castration in 
younger patients with cancer of the breast. However, Socet in 
1913 proved castration of mice increased growth of trans- 
planted tumors. 

The work with adrenal gland therapy has been uncertain. 
Experimentally the removal of the thyroid has increased the 
growth of cancer. Extracts from the anterior lobe of the pitui- 
tary glands apparently increase the growth of transplanted 
tumors. Removal of the thymus increased the growth of trans- 
planted tumors. 

Much interesting work has been done with organotherapy 
on the growth of transplanted tumors. Perhaps the most 
interesting of this concerns splenic extracts. Carcinoma of the 
spleen is certainly very infrequent and some pathologists even 
state such an occurrence Is unknown. In other words, it was 
suggestive that the spleen possesses some defensive properties. 
However, as yet, nothing practical has resulted from these 
experiments. 

Diet. An increase of proteins, fats and lipoids has proved 
essential for the successful growth of transplanted tumors. 
Vitamin a stimulates slight growth of transplanted tumors. 
Vitamin B greatly stimulates growth of transplanted tu- 
mors. Potassium salts stimulate growth of transplanted tumors. 
Calcium salts decrease the growth of transplanted tumors. 

However, Jackson and Taylor’ have just recently proved 
by a‘careful analysis of 31 cases of cancer that if there is any 
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change in either the potassium or calcium content such a 
change is “due to a disturbed nutrition and not to the cancer 
per se.” 

If one reviews Wolff’s book on cancer he will find there is 
scarcely a substance which has not at some time been injected 
into these poor patients with “‘alleged benefit.”’ For example, 
Coffey and Humber injected patients with an extract of 
adrenal cortex without the preparation having first been tested 
on animals. This extract has been so tested recently and found 
to be without efficacy in the destruction of tumors, either 
primary or transplanted. 

The incident of age has produced much speculation. 
Woglow,"” for example, feels this merely allows time for the 
previous irritant to work. Goodpasture, on the other hand, 
believes the increase of cancer in old age is to be due to the 
widespread degenerative changes of senile origin from which 
certain cells escape by a process of dedifferentiation, with 
metaplasia and neoplastic growth of either benign or malignant 
character, in other words a tissue imbalance from degeneration. 


Theilhaber regards tumors of old age as being due to a 
disproportionate degeneration of connective tissue and epithe- 
lium with even possible stimulation of the latter. 


THEORY EMPLOYED IN THIS STUDY 


Recently W. Sampson Handley” has advanced his theory of 
lymph stasis as described in his book “‘The Genesis of Cancer.” 
He states he does “not propose to inquire what is the essential 
nature of cancer, though the question cannot be altogether 
avoided, but only to discuss what are the conditions which 
determine its onset.”” Handley calls attention to the woeful 
lack of accurate information concerning the anatomy and 
distribution of the lymphatic system. When one recalls Hand- 
ley’s accurate contributions on the subject of lymphatics, one is 
forced to give serious consideration to his views. In addition to 
this, the theory of lymph stasis seems to be a part of most of the 
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theories, which have been advanced and might be the “ master- 
key to the etiology of cancer.” 

W. J. Mayo” stated “‘nobody ever saw a cancer arise in a 
scar healed per primam,” and Reichert” demonstrated experi- 
mentally that the thicker the scar the greater lymphatic 
blockage. 

Frank E. Adair very kindly loaned me a copy of a paper 
which he read before the Medical Society of the State of New 
York, April 5, 1933, as a part of a “Symposium on Gyne- 
cological Neoplasms.”*! He reported a study of the factors 
relating to the causation of mammary cancer in 200 women 
with a control study of 100 normal women. Before seeing his 
paper we had made a somewhat similar study, and our results 
are essentially the same. 

By applying the theory of lymph stasis we were able to 
show some very suggestive observations tending to prove that 
such a process has played an important part in the etiology 
of our cases. Of course, there were not sufficient details in many 
of these histories. However, we were able to obtain 300 cases 
in which the histories were sufficiently full to give us the follow- 
ing information and percentages: 

In 264, or 88 per cent, of these cases there was a history of 
some dysfunction of the affected breast. This statement de- 
mands a fuller explanation of what I mean by “dysfunction.” 


For example: 
In 123, or 48 per cent, the normal breast function was not 


established. 

In 111, or 38 per cent, there was distinct irregularity of 
lactations, etc. 

In 30, or 10 per cent, there were histories of abscesses, 
definite trauma, infected nipples, etc. 

In 36, or 12 per cent, nothing abnormal was found in the 
histories. 

Normal breast function was not established in 123 cases, 
and of this number 103 or 85 per cent were unmarried women. 
Carcinoma of the breast in many clinics has been found to be 
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more frequent in single women than in married women. 
However, this was not found to be true In our series. 

It is interesting to recall the type of breast usually seen in 
old maids and in married women who have never borne chil- 
dren. Usually the breast is small and fibrous-like, often with a 
very hard nipple, all of which at least suggests the possibility 
of lymphatic obstruction. Out of these 123 women whose 
breast function was never established we found that 98 had 
pain in the breasts during their menses and in g1 of these the 
pain was only on the side which later developed carcinoma. 
As the majority of these histories were taken by internes and 
before I was interested in the theory of lymph stasis, no “lead- 
ing questions” were asked. It is possible, but not probable, that 
those patients only imagined they had had such pains when the 
cancer developed in later years. This association of pain in 
the breasts with pelvic disorders is not new to the members of 
this society for C. Jeff Miller?* called our attention to this in 
1895. 

Taylor** has also called our attention to the gynecological 
aspects in the etiology and treatment of chronic mastitis. 

Gebrielianz™ reported 8 cases of “‘mastodynia”’ treated by 
organotherapy. In 5 of these cases the pain was relieved by 
ovarian residue (without corpus luteum); 2 patients were 
improved by the administration of female sex hormone, one 
was not improved. 

Max Cutler* calls attention to the fact that corpus luteum 
controls ovarian metabolism and by inducing an excessive 
epithelial and connective tissue hyperplasia causes the pain in 
the breast. In 1931 Cutler reported the giving of ovarian 
residue in 15 cases with relief of the pain in the breasts in 14 
and no improvement in one. 

X-ray and diathermy gave no relief while the giving of the 
whole ovarian extract increased the pain in all cases in which it 
was administered. 

During the past two years Cutler has been treating these 
patients with subcutaneous injections of folloculin and has 
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found the results more constant and the effects usually more 
pronounced. 

Hardgrove of Mayo Clinic also reports one case having 
relief following the giving of ovarian residue. 

We have had 5 such patients, all of whom were improved by 
the administration of the ovarian residue. In 3 of these cases 
the breasts were not only painful but swollen during the menses. 

That there is a very definite association between the ovaries 
and the breasts was proved experimentally by Foges,” in 1905. 
He demonstrated that following removal of the ovaries in 
puppies the breasts did not develop. 

In a control study of 100 women in whom normal breast 
function was never established and who did not have cancer of 
the breast, the pain associated with menses was mentioned in 
only 8 cases. 

One hundred and eleven or 37 per cent of the 300 patients 
had some distinct irregularity with lactation such as: not 
nursing all their children, miscarriages, or allowing the breasts 
to “dry up”’ after less than six weeks of nursing the baby from 
the breast. 

It is suggestive that there has been an increase in cancer of 
the breast since the advent of the teaching by obstetricians not 
to pump the breasts, but to allow them to “‘dry up”’ when the 
baby ceases to nurse at an early date. Using an electrical 
pump for some months in such cases is well worth giving 
consideration. The usual hand pump, unless employed with 
great care, is apt to cause some trauma. 

Pediatricians also advise mothers that their milk is not good 
for the baby. If the babies are taken off the breast, the pump 
should be used on the breast for at least six weeks. 

Mastitis of the udder of a cow is a fairly frequent occurrence, 
and is the usual cause of increased bacterial count in clean 
dairy herds, which suddenly develop increase in the bacterial 
count of the milk. The general practice of dairymen is to con- 
tinue to milk these cows with mastitis, and not use the milk 
for drinking purposes. In a number of the specimens that we 
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have examined this milk was found to contain a long chain 
streptococcus. Sometimes one quadrant of the breast becomes 
red, but frequently the dairyman is led to examine the cow 
because of the “Jumpy” milk coming from the affected tit. If 
there is any association between infection, irritation and 
carcinoma, certainly overcoming stagnation in the cow by 
continued milking seems to prevent the future formation of 
carcinoma. 

Cancer of the udder or bag of a milk cow is practically 
unknown. Cows are not free from malignancies in other parts 
of the body. Of course, in dairy cows every possible effort is 
made to increase the lactation and continue it as long as 
possible. 

On the other hand, carcinoma in the mammary glands of 
dogs is relatively common and puppies are usually removed 
from their mother’s breasts fairly early and before the mother 
has finished lactation, which is just exactly the opposite of 
what happens to the cow. 

Drabble” made a very extensive study of the udders of al! 
cows slaughtered in the State Abattoir at Homebush Bay, 
New South Wales, Australia from 1926 to 1929. He does not 
state how many animals were killed during that period, but he 
was able to find only 3 cases of malignancy of the udder and all 
three of these were epitheliomata and not involving the milk 
ducts. 

Feldman,” in his book on “Neoplasms of Domesticated 
Animals,” states he has never seen a case of carcinoma of the 
udder of a milk cow. 

Joest,” in a very extensive experience, failed to see a case of 
mammary carcinoma in a milk cow. 

Murray, Sticker,*! and Cleland*? are the only ones in 
literature reporting such and they report one each. Sticker’s** 
reports contained 1217 cases of cancer in animals, but at least 
one of these of the breast was an epithelioma. 

The incidence of carcinoma of the breast in Chinese women 
is higher than that of any other race. The flat chest is regarded 
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as a very high possession by the Chinese women and they 
make every possible sacrifice to produce it. They not only put 
binders on the breasts to keep the breasts flat, but reinforce 
these binders with chains so as not to allow even the stretching 
incident to the usual material that is employed in the binder. 
In addition to the trauma and stagnation produced by such 
apparatus, they nurse their children for a relatively short 
period of time, if at all. 

Dr. L. E. Starr of the Virginia Polytechnic Institute, in his 
large personal experience, has never seen a case of carcinoma in 
the udder of a cow. I am greatly indebted to Dr. Starr for much 
of the information I have concerning the diseases of animals 
and for the literature on this subject. 

Bagg** was able to produce 87 per cent of mammary car- 
cinoma in mice by producing stagnation by non-traumatic 
means, e.g. removing the young from their mothers soon after 
birth and long before the end of a normal nursing period. The 
incidence of mammary carcinoma in a control group was less 
than 5 per cent. 

There were 5 cases of carcinoma of the male breast in the 
complete series, but these were not included in this study of 
300. Three of these 5 cases presented gynecomastia as described 
by Gilbert.*> With the rather large female type of non-function- 
ing breasts on a man, one would certainly surmise that lymph 
stasis was playing a part in the formation of the carcinoma. 
However, in one of these 5 cases there was a definite history of 
repeated trauma extending over a period of years. As cancer Is 
not often found in vestigial structures such might be the prob- 
able explanation of the infrequent occurrence of cancer in the 
breast of man. Malignancy was not found elsewhere in the 
bodies in any of these 5 cases, and therefore, we believe they 
were primary tumors and not metastases. 

Lilienthal,** in 1932, presented a case of choroepithelioma 
of the Iung associated with malignancy of the male breast, and 
at the same time demonstrated the value of the Aschheim- 
Zondek urine test in making such a diagnosis. Klemperer and 
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Ewing both examined the specimen and reported as follows: 
Klemperer reported metastatic malignant teratoma with 
embryonal carcinoma and areas suggestive of chorioma. 
Ewing reported “A malignant tumor of a very peculiar struc- 
ture. Iam not sure of its exact origin except that it is malignant. 
About same foci of hemorrhage the cells are syncitial and thus 
suggest chorioma. There are no other definite features of 
chorioma.” In this case, the Aschheim-Zondek urine test was 
strongly positive. 

Cheatle and Cutler*’ insist on cross sections being made of 
the entire breast and in their book show numerous sections 
demonstrating the relationship of cancer and stasis. 

Ewing,® in referring to stasis, states: “If one examines 
anatomically a large number of mammary cancers in the labora- 
tory, one finds this relation: a flat nipple, which is poorly 
opened, ducts closed, fibrosis of the ducts, then dilated ducts 
and cysts, then a little further out papillary adenoma, then on 
the outskirts of the breast, in the same segment, cancer.” 
Handley, in his book, publishes many sections demonstrating 
such a relationship. Fraser* also stresses the importance of 
whole sections and key block sections of the breast. 

Ewing“ states that cancer does not occur in the normal 
breast and that where cancer is found there also is found stasis. 
He further states that normal lactation seems to be more or 
less a safeguard against mammary cancer. It would appear that 
normal function and childbirth is a protection against mam- 
mary cancer and removes some of the factors which produce it. 
This means that mammary cancer is more common in spinsters 
than in women who have borne children. On that account, we 
are inclined to recommend that lactation be carried out as a 
routine by all mothers after childbirth. 

If these observations are of value, the following practical 
suggestions might prevent the development of precancerous 
conditions of the breasts: 

1. More careful history taking with an accurate analysis of 
this history. Deductions made from histories will often also 
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aid in determining whether to treat the case as benign or 
whether to handle it as a possible precancerous lesion. 

2. Education of mothers to the necessity of nursing their 
babies for at least six months or until the breast has been re- 
lieved of all products of stagnation. 

3. If for any real reason the mothers are not able to nurse 
their babies, insistance on the use of a breast pump (preferably 
an electrical one) until the breasts have been drained of all 
signs of retention of any of the products of lactation. 

4. More careful attention to the nipples. 

5. Correction of pelvic disorders especially when there is 
any pain in either breast during the menstrual periods. 

6. More consideration to the proper support of the breast 
at all times. Two-thirds of all cancers of the breast are in the 
upper quadrants, and it is possible that traction of a dependent 
breast is responsible for lymph stasis in these cases. 

7. Instruction of young mothers not to become pregnant 
again after having had an operation for cancer of the breast. 


STUDY OF PROGNOSIS OF CARCINOMA OF BREAST 


As the histological index, as a basis for prognosis in car- 
cinoma of the breast, had not given us the satisfaction it has 
apparently given in other hospitals, we decided to study why 
we were not in accord with what we thought was the general 
practice. We were much surprised in visiting numerous hos- 
pitals to find that the “histological grading” had not been 
accepted in such a réle by the pathologists connected with these 
hospitals. 

At the Mayo Clinic great dependence is still placed in the 
prognostic value of the method. Were all hospitals equipped 
with pathologists as expert in the use of this method as 
McCarty and Broders doubtless the histological grading would 
be even more generally accepted than it is. 

Von Hansemann*! described a histological grading in 1893 
and the photomicrographs published in his book compare 
most favorably with any illustration of the present time. 
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It has not been an uncommon experience when asking a 
pathologist why he continues to “grade” his malignancies 
when he does not fully agree with such a method, to have him 
reply that he does so at the request of the surgeons and not 
because of his belief in the efficacy of the method. It might 
profit us, as surgeons, to consider what pathologists think on 
this subject. 

In 1920 Broders* first advocated his four groups as applied 
to squamous cell epithelioma of the lip. In 1926 he** published 
an article on the practical application of these groups to 
carcinoma grading. Since the appearance of these two articles 
there have been many and varying opinions expressed in the 
literature. | 

In 1929 Reimann** studied 100 cases of carcinoma of the 
breast. He selected 17 patients who were alive and well over 
five years, and 17 who were known to have died of metastases 
within eight months following radical operations. He states: 
‘“‘My efforts to distinguish the two sets resulted in 54 per cent 
correct and 46 per cent incorrect, guesses.”” He then sent these 
sets of slides to four well-known pathologists and found “the 
average correctness was 43 per cent, which is 3 per cent above 
50 per cent corresponding to pure chance, a dangerously 
narrow margin, certainly too small for practical use from the 
point of view of the individual patient.” 

At the 1933 meeting of the American Association for Cancer 
Research, Haagensen*® and Evans“ both presented papers on 
the subject of histologic grading. From reading these two 
papers, I have come to the conclusion that pathologists are as 
much given to discussion as surgeons. There is at least one 
fact that is very clear and that is, there are many factors which 
enter into the making of a “histologic grade.” For example, 
Heuper and Schmitz“ mention twenty different histologic 
factors which are of prognostic value. MacCarty,* on the other 
hand, showed that patients whose tumors showed his so-called 
“defensive factors” lived longer and concluded that “the 
three greatest single factors in increased postoperative longev- 
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ity are cellular differentiation, hyalinization and fibrosis.” 
This was also advocated by Sistrunk and MacCarty® before 
this association in 1920. 

MacCarty®™ goes further than most pathologists when he 
states: “‘1. The cancer cell is an entity which can be recognized 
in the majority of instances by those who are trained in the 
study of fresh cells. 2. Cellular differentiation furnishes one 
definite factor upon which to formulate a prognosis. It is not 
the only factor.” 

Lebert®! in 1851 and Hannover*’ in 1852 also described the 
morphologic structure of the cancer cell, but Velpeau, in 1855, 
opposed this dogmatic teaching; just as today, most surgeons 
are not convinced that an individual cancer cell can be recog- 
nized by any pathologist. 

It is teresting to note in MacCarty’s®* discussion of 
Haagensen’s paper he states: “I believe it is a very dangerous 
thing for anyone to ‘grade malignancies’ and to use this grading 
too seriously clinically.”” We have all had the same experience 
that MacCarty has had of having patients come to see us very 
much frightened because some doctor has told her she had a 
“grade four malignancy.” 

Halsted*‘ did not make any attempt to use the histological 
picture for prognosis, but he did use it over twenty-five years 
ago, in deciding the extent of the operation required. He stated 
in 1907: ‘‘ We find ourselves for the past two years again per- 
forming the neck operation for most cases. We omit it in 
hopeless cases, in most “duct cancer’ and in some carcinomata 
of emphatically adenomatous type in which the axilla at oper- 
ation is not macroscopically involved.” 

The German pathologists still retain the older groupings of 
scirrhous medullary, adenocarcinoma, etc. In considering 
prognosis, but do not give great weight to such groupings. 

Haagensen’s* review of 164 consecutive radical operations 
done by Frank S. Matthews** afforded him ample opportunity 
to draw conclusions and in his summary he states: “It should 
be remembered that prognosis based on this type of histological 
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evidence cannot claim a mathematical accuracy. It should be 
regarded only as an approximation, and a rough one at that.” 
He concludes by saying: “This knowledge gained from histo- 
logic grading should not be regarded as in any sense competing 
with the clinical data bearing on prognosis, to which it is, of 
course, subordinate in importance. Histologic grading should 
rather be considered as a new and additional form of informa- 
tion, as a modest but yet valuable increment to the knowledge 
of the disease.” 

Ewing* also stated in this discussion: “When it comes to 
predicting what will happen to a patient, certainly no patholo- 
gist and no clinician will ever say that histological grading will 
give us the information that can be obtained from the clinical 
index.” 

In addition to the uncertainty that exists between patholo- 
gists as to how many and what factors should be considered in 
‘“orading”’ there arises the question as to what part of the 
tumor should be used for “‘grading,” as grades differ in differ- 
ent parts of the tumor as well as in different parts of the body, 
and at different times depending on the resistance of the host as 
varying periods of time. They also differ in primary and second- 
ary tumors, therefore the “grading” must depend, to a certain 
extent, on the selection of the locality from which the tissue 
is removed for sections. 

The postoperative employment of irradiation adds an addi- 
tional upset to the use of a histological index for prognosis, 
as the most apparently malignant growths are the most 
radiosensitive. 

Jorstad and Auer*’ demonstrated that in using the Broder’s 
grouping that Grades 111 and tv possessed far greater radio- 
sensitiveness than Grades 1 and 11. Their observations were 
made, however, on cases of carcinoma of the cervix, and not of 
the breast. 

Evans,* on the other hand, concludes: “‘The addition of 
radiation therapy to surgical treatment does not appear to have 
altered the factors on which a prognosis may be based.” How- 
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ever, he states his belief that the immature and dividing cell is 
“particularly sensitive”’ to irradiation and that such cell is the 
one that contributes to the bad prognosis in the case treated by 
surgery alone. 

Desjardins** employs the rate of response to irradiation as 
an aid in establishing an index to the type of growth. 

Certainly there is sufficient evidence, where irradiation is 
employed, to at least add another factor to be considered when 
evaluating the histological index for prognostic purposes. 

Since 1921 we have been observing the difference as regards 
prolongation of life in those cases having one large single 
involved gland in the axilla and those cases showing numerous 
small glands. The outlook for those cases having one large 
gland is very much the better. 

In no case in which an involved gland was found under the 
falciform fascia of the pectoralis minor has the patient lived 
as long as one year. In our entire series we have had 7 such 
cases. In 2 of these 7 cases, no attachment to the skin, or to 
the underlying muscle, was detected. 

In our experience the postoperative swelling of the arm is 
more dependent on a low-grade infection in the axilla, which 
prevents the regeneration of the lymphatics, than on the type 
of incision. 

Everything considered, we feel that some such clinical 
index as that advocated by Lee and Stubenbord® is of more 
practical value than any based purely on a histological grading. 

Lee and Stubenbord followed 100 cases of carcinoma of the 
breast for five years which had been classified by their clinical 
index, and Ewing made groups of grades based on the histologic 
index of the same 100 cases. The clinical grading was found to 
be more reliable than grading by the microscope. However, 
there is no reason why both should not be given consideration. 


SUMMARY 


1. The histological grading of malignancies is not as gen- 
erally accepted by pathologists as it is by surgeons. 
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2. There are too many factors to be considered in such a 
grading to give any uniform opinion. 

3. Postoperative irradiation presents another disturbing 
factor in estimating any histological index. 

4. The histological mndex is of value, but not nearly as 
important and accurate as a well-considered clinical index. 
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OVARIAN HORMONES IN RELATION TO 
CHRONIC CYSTIC MASTITIS* 


Dean Lewis, M.D., F.A.C.S., AND CHARLES F. GESCHICKTER, M.D. 


BALTIMORE, MD. 


CLINICAL description of chronic cystic mastitis was 
given by Astley Cooper.’ Noteworthy contributions 
were made by Velpeau,? Reclus* and KGénig.* Brodie® 

and Schimmelbusch* made fundamental observations which 
have contributed much to the understanding and recognition of 
the lesion. Brodie in 1846 was the first to recognize that the 
cysts were due “to dilatation of the lactiferous tubules”’ and 
that the disease was restricted to the active period of the sex 
life of the patient. He stated that “I have never known the 
disease to occur previously to the age of puberty, nor after the 
middle period of life, and if I am not much mistaken it is more 
common in single than in married women.” Schimmelbusch in 
1892 directed attention to the hyperplastic nature of the disease 
and suggested that the shotty breasts were predisposed to the 
development of cancer. He stated that “the pathological 
process consists of an increase of the acini in the single lobules, 
and that the process is quite similar to the proliferation which 
is found in the lactating breast.”’ 

In this paper the clinical and pathological findings of 600 
cases of chronic cystic mastitis will be analyzed. These cases 
have accumulated in the Surgical Pathological Laboratory of 
the Johns Hopkins Hospital because Dr. Bloodgood’ has made 
untiring efforts to study this material. The contributions which 
he has made have been outstanding and have aided much in 
clarifying the problems associated with the disease. 

We would like to emphasize that there are two types of the 
disease: one in which cyst formation predominates (the form of 
the disease described by Brodie), and in this paper referred to 
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as cystic disease of the breast; and another, in which epithelial 
hyperplasia predominates (corresponding to the form described 
by Schimmelbusch) and referred to in this paper as adenosis of 
the breast. Both types are restricted to the active sex life of the 
patient, and the evidence, when reviewed, indicates that 
the changes are due to alterations in the action of ovarian 


hormones. 


CLINICAL FEATURES 


The cases studied by us occurred only in women, and but 3 
per cent of the cases occurred in the colored. The majority of 
the cases occurred between the age of thirty-five and the 
menopause. (Fig. 1.) This confirms the statement of Brodie, 
already quoted, as to age incidence. Cysts may persist in 
isolated instances after the menopause, but adenosis tends to 
disappear at that time. Secondary tubules and lobule formation 
with the development of potential acini do not occur until 
adolescence. The secondary ducts, which are the seat of cystic 
disease, and the acinar elements of lobules, changes in which 
give rise to adenosis, are, therefore, not present before puberty. 
Physiologically, actively functioning ovarian tissue is not as a 
rule present after the menopause, and the ovarian hormones, 
which undoubtedly exert a great influence on breast tissue, 
are no longer active. 

In our series the majority of the larger cysts were found in 
the mid-zone of the breast and not near the nipple or at the 
periphery. (Fig. 2.) They developed in the secondary system of 
ducts, and our observations confirm those of Brodie, already 
quoted, that in cystic disease the lactiferous tubules rather 
than the acini are affected. On the other hand, the majority of 
the nodular areas found in adenosis of the breast are located at 
the periphery, the multiple shotty areas giving to the periphery 
of the breast the characteristic saucer-like edge. (Fig. 3.) These 
findings confirm the observations of Schimmelbusch. He be- 
lieved that the characteristic change in the cases studied by 
him was an epithelial proliferation in the acini. 
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Cystic disease of the breast is five times more common than 
adenosis (ratio of 5 to 1). In the majority of cases of cystic 
disease a solitary cyst of appreciable size dominates the clinical 
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Fic. 1. Chart showing predominance of cystic disease over adenosis and predominance of 
childless over childbearing women in chronic cystic mastitis. Age incidence is confined 
mainly to the sexual period, between puberty and menopause. 


picture; but in most of the cases in which the large cyst is 
present, as well as in those in which it is absent, the breast 
tissue on both sides is the seat of multiple small cysts or dilated 
ducts. In adenosis the nodules are usually smaller than in 
cystic disease, are more frequently bilateral and impart to both 
breasts, when involved, a diffuse shotty feeling and a distinct 
saucer or liver-like edge. If but one breast is affected, there may 
be felt, with few exceptions, multiple nodules. 

In both types of the disease the nodules may vary in size 
from time to time. They tend to increase in size just before the 
menstrual period. In 22 cases (5 per cent) of cystic disease a 
disappearing tumor is recorded. Recurrence of the lesion in 
the same breast after removal of the cyst or a portion of the 
breast, or in the opposite breast, was noted in 20 per cent 
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of the cases (both the cystic type of the disease and in adeno- 
sis). The definite tendency of both types of the disease to in- 
volve diffusely epithelial tissue of one or both breasts, to 


+ 


Fic. 2. Path. No. 47478. Photograph of whole section through mid-portion of breast 
with cystic disease. One large and one small blue dome cyst are seen. Entire duct 
system is dilated. Coagulated milk-like substance (colostrum) is seen in smaller cyst 
and dilated ducts. Parenchyma at periphery of breast shows increased cellularity. 


Fic. 3. Path. No. 6998. Photograph of whole section through breast with diffuse adenosis. 
This section does not pass through nipple area. All glandular structures at periphery 
are seat of minute cysts, papillomas and adenomas. 


regress spontaneously, or to reappear or develop after excision, 
suggests a functional disorder, probably dependent upon the 
alteration in the character or amount of some hormone. 
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A milky discharge from the nipple occurred in 3 per cent of 
the cases of cystic disease. A like secretion was found in the 
larger milk ducts or cysts when these were examined after a 
portion of the breast or a cyst had been removed. A bloody 
discharge occurred in 7 per cent of the cases of adenosis and is 
associated with minute papillomas or papillary ingrowths in 
the smaller ducts. 

The majority of cases of both types of the disease occur in 
married women who have not borne children or in the unmar- 
ried. When women have borne children the disease develops on 
an average of ten years after the nursing of the last child. 
Cystic disease tends to disappear during the first half of 
pregnancy. Adenosis rarely persists through pregnancy (in 4 
cases In our series it did persist). It tends to disappear during 
lactation. This is additional evidence which supports a func- 
tional disorder. 

A summary of the clinical features of the two types of the 
disease is presented in the accompanying table. (Table 1.) Cystic 
disease of the breast, which is more common than adenosis, is 
characterized by the appearance of one or more circumscribed, 
freely movable cysts of some size (1 to 3 cm. In diameter) which 
transilluminate well and may be associated with small, 
palpable nodules (minute cysts) in other parts of the breast. 
In one-third of the cases small nodules only, or dilated ducts, 
may be palpated beneath the nipple. The majority of the cysts 
appear in the mid-zone of the breast. Pain, when present, 
is premenstrual. Discharge from the nipple rarely occurs and, 
when it does, is serous or milky in character (colostrum). 
The breasts are usually of the virginal type, often with in- 
creased parenchyma and fatty tissue. The cysts remain freely 
movable and may disappear spontaneously. They are not 
found during child bearing, but may persist beyond the 
menopause. 

In adenosis the mass which is palpable ts usually smaller 
than in cystic disease. Multiple, indefinite nodules are usually 
palpable in both breasts. These are felt most distinctly at the 
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periphery and give to the breast a definite edge. The more 
definite mass may be indurated and simulate a carcinoma by a 
tendency to infiltrate. The mass is rarely cystic. It is usually 
firmer, more irregular and may extend throughout a breast 
lobule. In rare instances the skin over such a mass is dimpled. 
The nipple may be retracted and blood may be discharged from 
the nipple (in 7 per cent of our cases). The mass may be opaque 
when transilluminated. These lesions rarely persist during 


TABLE I 


Data Cystic Disease Adenosis 


500 | 100 

Females | Females 

Age....................., Active sexual period (35-45) | Active sexual period (35-45) 

Average duration......... 12 months | 19 months 

errr Mid zone Peripheral zone 

ee 17 per cent 55 per cent 

Structures involved....... Ducts Lobules 

Character of tumor....... Smooth cyst, appreciable size Smaller, irregular nodule 

Disappearing tumor...... 5 per cent 0.5 per cent 

Nipple discharge......... 3 per cent—serous or milky | 7 per cent bloody 

Hormone control......... Theelin Progestin 

Function disturbed....... Storage capacity Secretory capacity 

Relation to childbearing. .| Incompatible with pregnancy | Persists during pregnancy 

Relation to menopause.... May persist after menopause | Usually disappears at meno- 

pause 

Gross pathology.......... Dilatation of ducts and cyst | Non-encapsulated adenoma- 
formation | tous areas and minute cysts 

Microscopic pathology....| Differentiation and desqua- | Proliferation of lobular epi- 


mation of duct epithelium — thelium; formation of ade- 
noma and papilloma in small 


ducts 
Relation to cancer........, Incidental |May be complicated by 
comedo adenoma or carci- 
| noma 
Recurrence after removal | 
in same or opposite breast 20 per cent 20 per cent 


pregnancy, and tend to disappear with lactation and at the 
menopause. The breasts, which are usually smaller than the 
average, may be unequal in size. According to Bloodgood, the 
disease is practically never seen in fat women. 
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PATHOLOGY 


In cystic disease large or small cysts may develop. The 
solitary, large cysts, varying in size from a small hen’s egg to a 


Fic. 4. Path. No. 27762. Photograph showing (a) unopened and (B) opened blue dome 
cyst. Note glistening smooth lining of cavity. 


small marble, have a blue dome, as described by Bloodgood, 
when the cyst is exposed. When the cyst is opened the blue 
tint disappears. The content of such a cyst is a clear or cloudy 
fluid. The inner wall of the cyst is usually smooth and glisten- 
ing. (Fig. 4.) The smaller cysts are usually multiple and develop 
in both breasts. In the breast, the seat of such cysts, there is 
usually an increase in the glandular tissue, and the dilated 
ducts are filled with a material of putty-like consistency, which 
may be green or gray in color. 
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Microscopically, the outstanding features of cystic disease 


are: 
1. The formation of large and small cysts with or without 


an epithelial lining. 

2. An increase in the entire duct system associated with 
dilatation of the secondary and terminal tubules. 

3. An increase in the epithelium lining the duct system. 

4. A tendency for this epithelium to approach the differ- 
entiated columnar type and then liquefy or desquamate. 

The epithelium is always of the adult type, and the patho- 
logical process is one of maturation and is an hypertrophy. 
(Fig. 5A and B.) Wherever epithelial changes occur there is 
apparently a concomitant attempt at lumen formation. 
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In adenosis the process is diffuse and the parenchyma Is 
riddled with small cysts the size of a pin, minute papillomas and 
adenomas. The glandular areas are distinctly seen and de- 


Fic. 5 A and B. Microscopic RI 0 ite disease. A, Path. No. 45654. Photo- 
micrograph showing typical dilatation of tubules and ducts with atrophic lobule and 
acinar elements. B, Path No. 32713. Photomicrograph showing high magnification of 
epithelial lining of cyst. Cells are tall and columnar and highly differentiated. 

marcated by fibrous trabeculae. (Fig. 6.) Moving from the 

periphery to the duct zone larger cysts are at times encountered, 
but these are not as large as those found in cystic disease. In 

rare Instances the process may be distinctly localized and a 

granular area, which on cross section resembles, in the gross, 

carcinoma and seems to infiltrate, may be encountered. 

The salient features of the microscopic pathology of adeno- 
sIS are: 

1. An epithelial proliferation in the terminal tubules of the 
lobules which give rise to small, multiple adenomas and papil- 
lomas in the tubules. 

2. An increase in the acinar elements, the acinar epithelium 
proliferating and invading the surrounding fibrous tissue. 
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3. Dilatation of the tubule or acinus distal to the point of 
obstruction by adenomas or papillomas. 
One of the striking features is the small, oval cells with 


Fic. 6. Path. No. 26046. Photograph of consecutive slices through breast, seat of diffuse 
adenosis. Parenchymatous elements are hyperplastic and give breast a glossy white 
and solidified appearance. Here and there are a minute cyst and a small discrete 
papilloma. 


prominent nuclei found at the periphery of the lobule. The 
newly formed acinar elements are not well differentiated and 
frequently have no lumen. New elements are formed as the 
result of proliferative activity and the process is a hyperplasia. 
(Figs. 7 and 8.) 

The changes in cystic disease and adenosis may be con- 
trasted as follows: Cystic disease affects the preformed struc- 
tures, the ducts and tubules; whereas adenosis affects the 
terminal ends of the tubules from which develop new acinar 
elements. Cystic disease is essentially a ripening process by 
which the thickness of the adult epithelium of the ducts is 
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increased. This is followed by liquefaction and desquamation, 
resulting in dilatation of the duct system and canalization of 
the epithelium. Adenosis is essentially a proliferative process 


Fic. 7. Path. No. 14312. Photomicrograph showing proliferation of acinar elements 
about terminal tubules in case of adenosis. This so-called non-encapsulated adenomat- 
ous area is pathognomic of adenosis and is frequently mistaken for cancer. This 
patient was thirty-five and had symptoms for eight years. Right breast was ampu- 
tated for multiple cysts and adenomas in 1913. In 1918 left breast was amputated for 
a similar condition. Patient was last reported well in 1920. 


by which a number of new and incompletely differentiated 
elements are laid down in the region of the terminal tubules 
(acinar zone). This fundamental pathological distinction be- 
tween maturation and proliferation corresponds to the two 
distinct effects of the two ovarian hormones. 
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HORMONAL INFLUENCE 


The pathological changes in the two types of chronic cystic 
mastitis can be related to the two separate functions of the 


Fic. 8. Path. No. 40712. Low power photomicrograph showing plugging of lactiferous 
tubules by solid epithelial growths at a. At B is shown proliferation in lobular elements. 


Section was taken from case of typical adenosis. 


breast, and these in turn to the two separate influences of the 
ovarian hormones: theelin (from the ovarian follicle) and pro- 
gestin (from the corpus luteum). The duct system in the breast 
provides storage capacity for milk. Pathologists have usually 
overlooked the fact that the duct system must store the milk 
until nursing or milking is performed. The storage capacity is 
afforded by increase in the size and number of the ducts, 
stimulated by theelin, while the secretory activity is provided 
for by acinar hyperplasia in response to progestin. 

It is Important to review the variations in secretory level 
of the two ovarian hormones just mentioned during the normal 
menstrual cycle and pregnancy, and to determine their physio- 
logical effects upon the breast during these normal physiological 
periods. This can now be done with a fair degree of satisfaction, 
because of the recent studies made upon sex hormones by 
Aschheim and Zondek® in Germany, Dodds in England,’ 
and Allen and Doisy,’® Corner,!! Hisaw,!2 Turner’ and others 
in this country. 
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Theelin exerts a more prolonged, progestin a more transient, 
influence in the menstrual cycle and pregnancy. Following 
menstruation theelin concentration in the blood gradually 
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Fic. 9. Chart showing secretory levels of two ovarian hormones: theelin and progestin, 
in blood and urine during menstrual and pregnancy cycles. Placental hormone prolan 
during pregnancy is also indicated. 
rises until the time of ovulation at the middle of the cycle. 
Following a slight fall when the follicle ruptures there is 
another rise of theelin which follows the formation of the 
corpus luteum, which during the early part of Its existence 
supplies some theelin. The maximum amount of theelin is 
found just before menstruation. The amount falls rapidly 
with the beginning of menstruation. 

In pregnancy the concentration of theelin shows a similar 
transition from low to high levels. The maximum concentration 
is reached during the last stages of pregnancy, at which time 
2 c.c. of blood serum of the pregnant woman will give a reaction 
for this hormone. With childbirth and the onset of lactation, 
the amount of theelin falls rapidly and large quantities are 
excreted in the urine. (See Chart, Fig. 9.) 
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The corpus luteum hormone, progestin, appears late in the 
menstrual cycle. The amount rises rapidly during the pre- 
menstrual period and falls when menstruation is established. 
If pregnancy occurs, the corpus luteum persists and the secre- 
tory level continues to rise during the early months of 
pregnancy. 

The action of these two hormones on the normal breast 
can be determined by examination of tissue removed during 
menstrual cycle and pregnancy. Rosenburg" in 1922 described 
the changes which are observed in the breast during the 
menstrual cycle. Several studies on this same subject have 
appeared from time to time (Dieckmann,” Ernst,’® Litten,” 
Moszkowicz,'* Luchsinger y Centeno™). Despite different 
interpretations of the microscopic picture all agree that a 
definite series of changes occurs in the epithelium and stroma 
of the breast during the menstrual cycle. During the pre- 
menstrual period the stroma proliferates and becomes edema- 
tous. Definite epithelial budding is noted and the epithelial 
layers are thickened. During menstruation the stroma is 
infiltrated by wandering cells, and regressive changes are noted 
in the epithelium. 

We have examined 44 pieces of tissue taken from breasts 
during operation performed for fibroadenoma or carcinoma at 
known intervals in the menstrual cycle. The criticism may be 
made that this tissue is not normal, but an attempt was made 
to remove it at some distance from the original lesion. 

The following changes were noted (Fig. 10a, B and c): 

1. Expansion of the entire duct system and an increase in 
the epithelium which begins at the mid-period of the menstrual 
cycle. This effect on the duct system coincides with the rise of 
concentration of theelin in the blood during the menstrual 
cycle. 

2. An increase in acinar elements is noted from the twenty- 
sixth to twenty-eighth and thirtieth days. The acinar effect 
corresponds with the rise of concentration of progestin, the 
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Fic. 10. Photomicrographs of breast in resting phase, after ovulation, and in pre- 
menstrum of menstrual cycle. At A is shown a terminal tubule and its lobule in resting 
stage during sixth day of cycle. At B terminal tubules with their surrounding lobular 
elements are depicted at twentieth day of cycle. Tubules are dilated and are sur- 
rounded by young proliferating connective tissue. At c is shown epithelial proliferation 
within lobule at twenty-sixth day of cycle just before onset of menstruation. B illus- 
trates theelin and c progestin effects on breast. 
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effect of which may be somewhat obscured by the presence of 


theelin. 
3. Menstruation is indicated and accompanied by round 
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cell infiltration in the stroma of the lobule and desquamation 
of duct epithelium. The involutional changes coincide with the 
fall in the amount of both theelin and progestin in the blood. 
This occurs with menstruation. 
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4. Menstruation is followed by a short resting stage, in 
which the round cell infiltration disappears, the acini are 
reduced in size and the stroma becomes more compact, and 


Fic. 11B. 
Fic. 11. Changes in breast during pregnancy. At A is shown predominance of epithelial 
proliferation in first third of pregnancy (second month). At B are shown dilatation of 
acini and maturation of their lining epithelium during last half of pregnancy (sixth 


month). 


the tubules are close together. 
Seventeen specimens of breast tissue excised from different 


lesions during various stages of pregnancy were examined. 


These specimens show (Fig. 114 and B): 
1. A rapid proliferation of the glandular elements in the 


first third of pregnancy when progestin attains its highest 
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levels in the blood. New acini are formed as the result of bud- 
ding and branching of terminal tubules, the epithelium of 
which proliferates to form masses or cords of cells. These are 
rapidly canalized to form acini. 

2. Maturation of the cells of the ducts and acini, with 
dilatation of the Iumen is most marked during the latter half of 
pregnancy when the secretory level of theelin is at its 
height. 

3. Desquamation of the cells of the tubules and acini occurs 
in the latter half of pregnancy before true secretion (lactation) 
occurs. 

4. In pregnancy (as repeatedly observed during lactation) 
lobules may be found in the breast which are refractory and 
remain in the virginal state. These refractory lobules occur in 
the greatest number in the primapara and are found near the 
ducts. 

The changes which occur in the breast following the injec- 
tion of theelin and progestin have been reviewed by Turner” 
and by Turner and Gardner.*! They conclude that: ‘The 
former hormone (theelin) stimulates the development of the 
duct system of the mammary gland, the latter (progestin), 
however, is required in addition for the stimulation of complete 
mammary growth; namely, the development of the alveoli.” 
(Fig. 12A and B.) The progestin effect of acinar proliferation 
occurs experimentally only when theelin is injected at the same 
time. 

We have studied the sections of mammary glands removed 
from castrated rabbits and mice after the injection of theelin, 
and theelin and progestin. These were kindly sent to us by 
Turner. Besides we have studied the mammary gland of the 
male monkey after injections of theelin, this material being 
supplied by Dr. Hartman of the Carnegie Institute of Embry- 
ology. We have also examined some human material which was 
obtained after several injections of theelin. (Fig. 13a and B.) 
We have not had an opportunity to study any human material 
after the injection of progestin. The histologic examination of 


Fic. 12. A shows response of duct system of mammary gland of male mouse to 80 rat 
units of theelin. Note dilatation of duct tree. At B is shown response of lobule of 
castrated rabbit to injection of progestin with theelin over a period of twenty-four 
days. Note feathery ramifications due to epithelial proliferations in region of terminal 


tubules. (Photomicrographs from Turner.) 
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breast tissue in experimental animals and man after the injec- 
tion of theelin justifies the conclusion that the duct system Is 
affected and responds by dilatation, an increase in the epi- 


thelium, maturation of the epithelial cells and desquamation. 
The changes following the injections of theelin are typical of 
the microscopic changes encountered in cystic disease. The 
experimental results produced by progestin are more difli- 
cult to demonstrate. Active extracts are not easily obtained 
and the progestin effects depend upon the synergistic effect of 
theelin. The best results have been obtained by Turner on the 
rabbit. 

The mammary gland of the castrated rabbit after daily 
injections of progestin and theelin shows marked proliferation 
of lobular epithelium which results in the formation of numer- 
ous acini, the majority of which have no lumen. The tissue 
formed as the result of the action of progestin is histologically 
much like that encountered in adenosis. 


Fic. 13A. 
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CONCLUSIONS 


The study of breast tissue of women at various known 
periods of the menstrual cycle and of pregnancy, and of animals 


Fic. 
Fic. 13. Path. No. 52198 a and s. Photomicrographs of sections taken from breast of 
white woman aged forty-two who had a small localized cancer at periphery of breast. 
A shows response of tubules and B response of lobule to injection of 2000 rat units of 
theelin over a period of six months prior to operation. These injections were given for 
menopausal symptoms prior to discovery of lesion. 


which have been injected with theelin or theelin and progestin 
combined, reveals that the changes are fundamentally the same. 

The age period at which chronic cystic mastitis is most 
common corresponds with the age period at which time these 
two hormones are most active. 
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The tendency of the cysts to vary in size and for the symp- 
toms to be exaggerated in the premenstrual period is an expres- 
sion of periodic variations of the secretory levels of theelin and 


Fic. 14. Path. No. 26493. Photomicrograph showing breast in sixth month of pregnancy. 
Above is seen typical pregnancy lobule with its numerous acini. Below at is a small 
virginal lobule which has remained refractory to endocrine stimulation. A similar 
observation was noted by Langer in 1851. 


progestin. 

Undeveloped tubules and acini in the adult breast were first 
described by Langer.?? (Fig. 14.) In 1887 Middendorp**® pub- 
lished a reproduction of a reconstruction in wax of the mam- 
mary tree. This is shown in Figure 15. These undeveloped 
structures may respond abnormally during the menstrual cycle 
and form the basis for the later development of cystic disease 
and adenosis. Under the intense hormonal stimulation of 
pregnancy, normal development may be resumed. During 
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pregnancy the lesions associated with chronic cystic mastitis 
frequently disappear. The eventual disappearance of the 
majority of all undeveloped tubules and acini after repeated 
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Fic. 15. Wax injections of breast tree prepared by Middendorp in 1887. Close to large 
ducts are refractory lobules and embryonic tubules, which have failed to respond to a 
previous pregnancy. 


pregnancies accounts for the fact that chronic cystic mastitis 
is rarely encountered in women who have borne many children. 
These findings also account for the frequent occurrence of 
cystic disease In married women who have not borne children 
and in the unmarried. The persistence of these structures 
through one or two pregnancies accounts for the disease in 
women who have borne few children. 

From the study of tissue in experimental animals after 
the injection of theelin, and theelin and progestin com- 
bined and of human material obtained at definite known 
periods of the menstrual cycle and pregnancy, we believe that 
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these changes in the apparently normal breast are due to varia- 
tion in amount or periodical discharge of the ovarian hormones 


(theelin and progestin). 

Histologically these changes are not unlike those occurring 
in cystic disease of the breast and adenosis. We believe there- 
fore that we are justified in drawing the conclusion that these 
pathological states of the breast are caused by alteration in 
character, amount or periodic discharge of the ovarian 
hormones (theelin and progestin). 
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CARCINOMA AND OTHER TUMORS OF THE 
MALE BREAST 


Joun T. Moore, M.D., F.A.C.S. 


HOUSTON, TEX. 


‘sccm tobe and other tumors of the male breast 
seem to be infrequent enough to justify the reporting 
of any cases that have come under one’s notice in 

practice. A further justification for presenting such a small 

series of cases is the seeming lack of understanding among a 

large number of the profession that the male breast is a rather 

frequent seat of disease. 
While quite a number of good articles are beginning to 
appear in the literature there is need of a still wider discussion. 


HISTORY 


A number of recent writers have carefully investigated the 
early literature to determine who was the first to recognize 
cancer in the male breast. 

J. B. Gilbert! in a recent article gives the credit to Gran- 
ciscus Arcaeus (1493-1573) and mentions several others 
antedating Thomas Barthominus to whom Warfield and num- 
erous others had given credit for first mentioning cancer in the 
male breast. 

Warfield states that the systematic studies of Poirer (1883) 
and as mentioned by Gilbert, Hortelaup (1872), were the first 
to receive the attention of the medical profession. Other 
studies have followed in Germany, Austria and England, 
giving reviews and summaries of the cases occurring in the 
world’s literature. 

Schuchardt in 1885 and again in 1891 wrote excellent 
papers discussing a series of cases. 
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INCIDENCE 


Warfield,? who reported the cases from Johns Hopkins 
Hospital (1888 to 1901), records 4 cases. During this period 
there were admitted 307 cases of cancer of the breast and of 
these there were 3 males from the surgical wards, and one from 
the medical wards, making in all 4 cases from this Hospital 
between these years. 

Williams* reported (1894) 25 cases involving the male 
breast out of 2422 breast cases, with the following diagnosis: 
16 carcinomas, 3 sarcomas, 2 myxomas, one each of adenoma, 
lipoma, angioma and cystoma. 

Blodgett‘ reports the case of a male child twelve years old, 
healthy up to the age of twelve, with no evidence of swellings 
or glandular disease of any kind. During the twelfth year 


. a swelling was noticed in the left breast, beneath and attached to the 
nipple which was slightly reddened and harder than its fellow; the swelling 
and induration gradually increased in size during the succeeding months 
and the skin became more extensively adherent. 

At this time the lad was placed under my care, and after a short period 
of observation an operation was advised and performed. The growth 
on microscopical examination presented the typical structure of carcinoma, 
and had invaded all visible glandular tissue of the breast. 


The operation was performed five years before this report 
was made and there was no evidence of recurrence or metastasis, 
after five years. 

Bryant® reports a case of scirrhous carcinoma in a boy 
fifteen years of age. In this boy there was a clear history of 
injury six months before. 

From 1918 to 1925 Coley® says 4000 cases of malignant 
tumors of the breast were treated at the Memorial Hospital 
Clinic of New York and of these cases there were 26 malignant 
tumors of the male breast, 25 carcinomas and one sarcoma. 

Williams® gives 0.2 per cent as the incidence of cancer of 
the breast in the male against 15.8 per cent in the female. 
These statistics are from England and Wales. 
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The United States Census Report for 1900 gives 0.7 per cent 
as the incidence of cancer in the male and 14.7 per cent in the 
female. 

Judd and Morse’ report 17 cases of cancer of the male 
breast in a series of cases from the Mayo Clinic. 

Speece® calls attention to the fact that 99 per cent of neo- 
plasms of the breast are in the female and only 1 per cent are in 
the male. ‘‘This,”’ he says, “illustrates the law that a function- 
less, obsolete structure has but little tendency to take on the 
neoplastic process, which is more prone to arise in the sites of 
greatest post-embryonic developmental activity.” 

From the various authors one gathers that the incidence of 
cancer of the male breast is from 1-2 per cent of all breast can- 
cers studied. 

Age Incidence. The whole literature I have studied seems 
to show that cancer occurs later in the male than in the female 
breast. I can see no satisfactory explanation of this nor have I 
heard of any that seems to account for it. It may be one of 
the obscure questions of endocrinology. This has been discussed 
but I can find no definite proof of it. We do know, however, 
that the so-called change of life in the male is later than that in 
the female. 

Williams® says that the average age of the occurrence of 
cancer in the male breast is fifty years, and this seems to coin- 
cide with the view of others. Nearly all writers consulted by me 
seem to think that the age incidence of cancer in the male is 
later than in the female. 

It is interesting to note the wide variation of the ages in 
which cancer may occur in the male breast, as in the case cited 
above of a boy of twelve years of age and one reported by 
Crumm’* in a man ninety-one years of age. These two cases are 
the extremes found in all the literature I have studied. 

Of my cases of cancer in the male breast, the oldest patient 
was seventy-six years of age and the youngest was forty years 
old—the three others being sixty-four, sixty-one and sixty. 
This would give an average age of sixty in this small series while 
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Williams,* as already stated, gives his average at fifty years 
of age in a larger series of cases. 


ETIOLOGY 


The specific cause of cancer In any of the parts of the body 
is still an unsolved problem. As in other organs we may say 
that there are probably a series of causes of cancer in the male 
breast just as there are various conditions operating to cause 
the development of cancer in any organ. 

It might be well to briefly compare the male and female 
breast as to development, differences in function and the 
changes incident thereto. One notes that up to the time of 
puberty the glands in both sexes are quite similar and as a 
consequence are subjected to the same disease manifestations. 
With the onset of puberty secondary sex characters make their 
appearance and marked differentiation of the sexual organs 
of both male and female occurs; with this differentiation there 
Is a concomitant change in disease susceptibility. The male 
breast at puberty remains in status quo or may even show a 
tendency to retrogression and become smaller. In the female 
the breast however is greatly activated and hyperplastic 
changes are observed in ducts and acini. In the one then we 
note a dormant or regressive gland whereas in the other we 
have an actively functioning gland. During the period of gesta- 
tion the gland elements proliferate to a most marked degree in 
preparation for lactation. 

The male gland is normally an inactive structure. 

Williams* makes the point that “obsolete structures have 
but little tendency to take on neoplastic change.’’ While the 
point is well taken and this may be the tendency, one must 
think of practically all breast diseases when observing a male 
with a breast ailment. 

Wainwright has shown that histologically the same funda- 
mental elements are found in the male and female breasts; 
the male breast remaining without growth while the breast in 
the female develops under some endocrine influence. 
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We now have a case of a woman whose right breast is 
developed like that of a man while the left breast is like that of 
a woman. Her pubic hair has the distribution of the male. 


Fic. 1. Scirrhous carcinoma, neglected case. 


She has also grown a very good mustache. All her other charac- 
teristics are feminine. 

Traumatism. This is given by practically all writers as a 
causative factor in cancers in any organ. The difference in 
occupation exposing the male to a greater possibility of 
traumatism is a point probably well worth considering. Since 
women are doing so many things that men commonly do the 
factor of difference in exposure to traumatism should disappear. 


> 

Cae 
4 4 
| 


310 JOHN T. MOORE 


Irritative agents no doubt are strong factors in the causa- 
tion of cancer in different parts of the body. It Is said that 
cancer of the lip and tongue are now appearing in our female 


Fic. 2. 
Fic. 2. Photograph of sparganum mansoni. (x 2.) 


Fic. 3. a. Head end. b. Tail end. (About x 6.) 
smoker more often than formerly. 
Caylor and Shugrue” report a case of fibrosarcoma of the 
male breast, and from their studies say: “‘Carcinoma is the 
most common malignant growth of the male breast and 
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sarcoma Is the next in order.” They think traumatism plays an 
important part in the causation of malignancies of the breast in 
male and female. However, there is quite a difference of opin- 
ion among the various writers. 

Speece® thinks traumatism is a very important factor in 
causing malignancies of the breast. He calls attention to 
the difference of occupation of the male and female and thinks 
that this may account for the more frequent history of involve- 
ment from traumatism in the male breast. 

Gilbert gives a very thorough discussion of the part trauma- 
tism plays in causing cancer of the male breast. 

Is functional activity of an organ to be considered as a 
traumatic factor? If so the female breast is about fifteen times 
as often affected as the male and while traumatism by occupa- 
tion is more frequent in the male, this factor cannot overcome 
the difference in function as a causative factor. 

Caylor and Shugrue” discuss the probable origin of sarcoma 
of the male breast and conclude that this tumor frequently 
arises from fibroepithelial growths such as fibroadenoma, 
adenoma, fibroma, etc. I have had no case of sarcoma, but there 
have been cases of fibroadenoma or chronic mastitis in my 
series. 

Caylor and Shugrue and other authors emphasize the 
importance of removing these apparently simple tumors and 
show the necessity of making a study of many parts of the 
growth, in order to pick up any areas of early malignancy. 

In the case of the boy that I report the growth should have 
been removed and sectioned, but there is nearly always an 
objection to this procedure even though it is not a radical one in 
the case of a male. We all prefer to keep our parts from an 
esthetic point of view, and this was the mother’s attitude. 
One might think it a simple thing to have the breast of a boy 
removed but there is another angle here. Children are very 
prone to remark about the various differences found in their 
playmates, so that a timid boy might become quite abnormal 
mentally and not engage in the normal sports of boys that 
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require exposing the body to their comrades. Thus one might 
change the whole tenor of the boy’s life by a simple operation. 
The use of radium restored the boy’s breast to normal and it 
has remained so for ten years, but without removal and exami- 
nation, the exact type of growth is not definitely known. 
Connell? presents the argument that while tumors of the 
male breast are quite rare, yet when one is found in the male 
the chances are quite good that it is a malignant growth. 
He says that of 25 consecutive cases, 19 were malignant. He 
thus advocates the removal of all tumors found in the male 
breast, unless one is able to say rather certainly that they are 
not malignant, tuberculous, or syphilitic. This teaching I feel 
is sound, as it is hardly possible without section to make a 


definite diagnosis. 


PAGET'S DISEASE 


Archibald'* reports an interesting case of a man who had 
Paget’s disease associated with an infiltrating carcinoma of the 


breast. 

A beautiful illustration of this disease in the male breast is 
shown by Handley." 

Some of the advanced cases of carcinoma of the male 
breast seem to occur along with Paget’s disease. I have had no 
such case in my series of tumors of the male breast. 


GYNECOMASTIA 


This enlargement of the male breast may be either uni- 
lateral or bilateral. Some cases occur without any apparent 
cause, while others give a history of injury to the testicle or 
prostate gland. 

Malignant disease of the suprarenal cortex is also given as a 
cause of enlargement of the male breast. Weber’® reports such 
a case and raises the question as to whether a benign growth 
of the suprarenal gland could cause such an enlargement. Any 
such enlargements of the male breast must be kept in mind 
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in the study of males having a tumor of the breast whether 
the growth is single or bilateral. 

Teratoma testis gives rise to enlargements of the male 
breast and these must be looked for in the study of diseases of 
the male breast. 

Mann" reports a very interesting case of his own and refers 
to others of breast enlargement following prostatectomy. 

Gilbert also argues that gynecomastia is one of the strong 
causative factors in cancer of the male breast. Of his series of 
47 cases from the Memorial Hospital there were 9 patients that 
showed hypertrophied mammary glands. 

He states that Ewing thinks that unusual development in 
the male breast, incited from whatever cause, is a strong 
predisposing cause of cancer of the male breast. 


LIPOMA 


Lipoma may occur in the breast and in the region of the 
breast in both the male and the female. 

I mention a very striking case published by R. J. White” of 
Fort Worth, Texas, which simulated gynecomastia of the left 
side. The association of this tumor with disease of the prostate 
suggested that it might be a case of breast enlargement or 
gynecomastia of the male. It was found however to be a pure 
lipoma which had its beginning about forty years before. The 
man when operated upon was sixty-four years of age. 


TUBERCULOSIS OF THE MALE BREAST 


Early diagnosis of this condition of the male breast is very 
difficult, and I would say impossible except in the case of 
finding tuberculosis of the Jungs or other organs, when it might 
be suspected. Then one cannot always say that cancer is absent 
even in a tuberculous case, as cases have been reported with 
the two diseases present in the same breast. 

Smith and Mason" report such a case and in their discus- 
sion they cite numerous cases in the literature. 
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Broders” calls attention to the idea Rokitansky held that 
cancer and tuberculosis were antagonistic diseases and there- 
fore were not apt to exist together in an organ. Others have held 
similar views of antagonism, but the evidence seems to be 
against such teaching as numerous instances may be cited 
where the two diseases were found concurrent in the breast 
and axillary glands. 

In the series of 20 cases reported by Broders he says that 
the two conditions were associated in the same microscopic 
field seven times, or in 35 per cent of the cases. 

It is thus shown how important it is to keep the association 
of these diseases in mind in the study of diseases of the breast. 

One may have a chronic mastitis with tuberculous axillary 
glands as cited by Richardson, and as quoted by Smith and 
Mason.'* These writers claim that the following possibilities 
may exist: 


1. The two conditions may occur independently of each other, either 
simultaneously or consecutively. 

2. The tuberculosis may be engrafted on the malignant process as 
a result of breaking down of the tissue with a resultant increased suscepti- 
bility of the individual; or 

3. The carcinoma may be the result of the chronic irritation of the 
tuberculous inflammatory process. 


I have had no case of tuberculosis among my personal 
breast cases, but I present one case of secondary tuberculous 
disease of the breast from Jefferson Davis Hospital. 


METASTASIS 


A study of the history of cases of breast cancer in the male 
seems to show metastasis to other parts of the body earlier 
than in the case of cancer of the female breast. I can see no 
reason for this as the means of metastasis should be the same 
whether or not we accept Handley’s' “permeation” method 
as accounting for many cases of metastasis; but, I think, we 
must accept the blood stream as the medium through which 
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cancer spreads to distant bones and organs as well as through 
the lymphatic system. 

Williams” says: “In addition to this method of direct 
extension, we must also recognize the fact that cancer is often 
spread by the conveyance of cancer cells—detached from the 
primary tumor with satellite off-shoots—by the lymph and 
blood streams.” This position is also held by many others. It 
seems necessary to accept both of these theories in order to 
account for the widespread and isolated dissemination to 
distant parts of the body. 

Bartin and Bolton*! report a case of scirrhous cancer in 
the male breast which illustrates well the widespread metastasis 
to the organs, skeletal system and the skin. This patient gave a 
history of having noticed a small lump the size of a hazelnut 
five months before, yet during the time between its being 
noticed and the time he was seen, it had grown to the size of 
half a billiard ball. This lump was removed and he returned five 
months later with marked evidence of general metastasis. 


DISCUSSION 


I have been able to collect from the hospitals of Houston 
and my own practice 11 cases of tumors of the male breast. 

The Hermann Hospital was opened July 13, 1925, and had 
from that date to April 16, 1932, 209 cases of breast disease; 
of these there was only one case of disease of the breast in the 
male. This was a case of fibroadenoma whose history is given as 
a case of gynecomastia. There were 103 cases of carcinoma of 
the female breast in this series of breast cases with no case of 
cancer of the male breast. 

In the Jefferson Davis Hospital from 1919 to 1932 there 
have been 105 breast cases of all kinds; 4 of these were in men: 
2 scirrhous cancers, one chronic mastitis, and one a secondary 
tuberculous abscess of the breast. 

One cancer case in this series was my case which I sent 
there for x-ray treatment; hence there were really only 3 cases 
in 104 in the total cases from Jefferson Davis Hospital. 
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Of the cases in St. Joseph’s Infirmary from the year 1924, 
the first year of available records, we have the following: There 
were 152 cases of carcinoma of the breast from 1924 to 1932. 
Of all these cases there were only 3 cases of carcinoma of the 
male breast and one of these was my Case v. 

The Memorial Hospital during the past ten years has had 
a total of 320 breast cases in their records; of these 172 were 
non-malignant, and 4 of these were in the male breast, as 
follows: One adenofibroma, one fibroadenopapilloma, and 2 
cases of mastitis. Of 148 cases of malignancy of the breast there 
was not a single case of cancer of the male breast. 

We are able through the courtesy of Drs. M. J. Taylor and 
J. E. Hodges to present 2 more cases of carcinoma of the male 
breast, or a total of 11 cases of tumors of the male breast from 
Houston. 

Of these cases I have had 6 cases of tumors of the male 
breast out of a total of 119 breast cases from my clinic: One case 
of mastitis in a boy of fifteen, 4 cases of carcinoma (scirrhous) 
of the breast, and one case of a parasite of the breast (Spar- 
ganum mansoni). 

This latter case is one of unusual interest and is presented in 
this series on account of its rarity. A full report of this case with 
a list of all the cases of the world that could be found in the 
literature up to 1915 has already been published.** This case 
and one other case are referred to by Deaver in his most 
excellent book on Diseases of the Breast. Although this case 
of Sparganum involving the male breast is a very unusual one; 
mine being the twentyfifth case reported throughout the entire 
world, yet Deaver is the only author who mentions this case in 
the literature of North America. 

When I saw this man I thought he had definitely a cancer 
of the breast and its complete removal was advised. This was 
done and the true nature of the lesion was thus discovered. 
The larval parasite was coiled back and forth through the 
breast tissue giving a nodular feel to the tumor. These larvae do 
at times move from one part of the body to another thus giving 
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a hint of its parasitic nature. One would hardly advise waiting 
to test its nature in that way. 


END-RESULTS 


Wainwright” in a particularly excellent study of carcinoma 
of the male breast gives the end-results of 163 collected cases. 
The average survival of these patients is given as two years and 
nine months after operation. All authorities seem to agree that 
the end-results in males are not so good as in females. 

Various explanations are offered, but probably the best one 
is that of delay on the part of the male in having an abnormal- 
ity of the breast examined by a competent surgeon. 

Then again, a part of the blame may be laid at the profes- 
sion’s door, in that the doctor very often fails to fully appreciate 
the gravity of a lesion of the male breast. Many doctors seem to 
think cancer of the male breast does not occur. 

Observations were made in 343 cases and the average period 
of a knowledge of the presence of a tumor was given as 2.4 years. 

Nothing was said in the discussion of how long some doctor 
had known about the tumor before serious attention was given 
to it. Some cases have gone as long as thirty-four years without 
anything being done. Wainwright”* reports 5 cases that ranged 
from twenty to thirty-four years. He thinks that these cases 
were probably benign much of this time. 

Of course there are many other factors that could be dis- 
cussed but they have been gone into very thoroughly in a 
number of studies that are available. 

The patient in our Case 1 had a history of a blow upon the 
breast four years before he presented himself to his doctor. He 
had noted an ulcerated area one year before he was seen by me. 
Case 11 was that of a very intelligent physician who noticed 
something wrong with his breast, and he immediately had it 
removed and sectioned, and when it was found malignant a 
wide cauterization was done. He has now been well seventeen 
years. The early removal gave a cure. The boy in our Case 111 
was given radium radiation promptly and the breast enlarge- 
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ment, whatever its nature, disappeared; the young man Is well 
now after fifteen years. 

The patient whose case is reported as Case tv gave a history 
of a lump in the breast for about thirty years. Eighteen months 
before he gave this history, the tumor began to grow rapidly, 
and as he said turned black. Some cancer cure man had used 
cancer paste on him, and the paste had eaten away the breast 
and quite a large area. He came to us with many nodular 
growths in the skin over the whole right chest in front, and with 
axillary and supraclavicular glands palpable and also with 
definite mediastinal involvement. Nevertheless by radium and 
x-ray treatment he was kept alive from August, 1921 to Octo- 
ber, 1923, or two years and two months. 

Case v: This man noticed a Jump in his left breast eight 
months before, and shortly after this he noticed a lump in the 
left axilla. This was rather a short history for metastasis in so 
recent a growth, hence we feel sure that the growth was of 
longer standing than eight months. A radical removal of the 
breast and the axillary glands was done and radium planted 
at strategic points as advocated by me in my first published 
paper in 1922. In January, 1928 he noticed evidences of metas- 
tasis and died April 3, 1928, two years and two months after 
the operation, from general metastasis. 

A case of fibromyoma (Case v1) was operated upon January 
15, 1932 with complete removal of the breast. He gave a history 
of noticing a lump in the breast six months before. This was a 
non-malignant tumor and the patient will remain well. 

Case vil was one from Jefferson Davis Hospital and no 
history was given of the time the growth was present. This 
ulcerated hard mass was removed October 15, 1928, and the 
man died five days later. The cause of death was not given, but 
was probably from metastasis and old age. He was seventy- 
six years old. The data on this case were quite incomplete. 

In Case vit1, cold abscess of the breast which was probably 
tuberculous, the abscess was drained. The patient left the 
hospital and nothing further was heard of him. The last two 
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patients (Cases 1x and x) were operated upon but there has 
been no follow up so that I do not know what became of them. 


TREATMENT 


I would strongly advocate dealing radically with all tumors 
involving the male breast. They should be removed in toto 
and not cut into. 

After removing the entire tumor by surgery, preferably by 
the electric cautery or the cautery knife, a carefully prepared 
frozen section should be made and the exact nature of the 
growth made out. Should it be non-malignant, enough has been 
done, but if it is found to be malignant a radical dissection of 
the axillary glands should be done at once and radium placed at 
strategic points as a part of the operation as advocated by me in 
all cases of cancer of the breast. 

Should the growth show itself to be definitely malignant and 
advanced, with wide metastasis, then radium and x-ray are the 
agents of choice for its treatment. Examination by x-ray for 
metastasis should be done in all these cases where possible. 

Radium needles properly placed as advocated by Boggs of 
Pittsburgh and later by the author, Trout, Handley, Keynes 
and others, should be used. 

I am glad to note that many of our surgeons are now employ- 
ing radium as part and parcel of their operation. Radium and 
x-ray will do more to take care of the advanced cases than any 
operative measure, and will prevent unindicated surgery. 

The author would come near advocating the use of radium 
needles properly placed in all definitely diagnosed malignancies 
of the male breast as the point of metastasis can usually be 
located and one can easily place the radium in position in the 
case of the male breast, axillary and other regions of metastatic 
involvement. 

Deep x-ray therapy should be given to the mediastinum and 
the costal spaces. A careful study of the bones should be made 
and all involved bones should be rayed systematically. 
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CONCLUSIONS 


1. Tumors of the male breast deserve more attention from 
the profession. 

2. Carcinoma is so frequently found in the different tumors 
of the male breast that early removal of any tumor of the male 
breast Is strongly advocated. 

3. The medical profession needs to understand that it is 
wise to examine the breasts of all their male patients as they do 
of females. 

4. Any tumors of the male breast should be removed at 
once and if found cancerous a radical treatment by removal, 
the implantation of radium, and postoperative x-rays should be 
given in all cases. 


CASE HISTORIES 


Case 1. Carcinoma. June 29, 1911. 

D. D. M., a white man, aged sixty, married, farmer. 

Familv History. Negative. 

Past History. The patient had malaria at thirteen and was very sick; 
he was then im good health until fifty-three, when he had an attack of slow 
fever and measles. 

Present Illness. In August, 1907 he had a light blow on the right breast 
which became slightly enlarged and sensitive; there was a small lump 
extending towards the sternum. The tumor increased in size slowly, and 
became adherent to the margin of the nipple, causing a retraction; there 
was a slight discharge from the nipple for several months; this gradually 
subsided. The patient has had sharp pains through the breast at intervals, 
some ulceration for about one year, but no apparent increase in size. He 
noted a lump in the axilla in March, 1911, with some tenderness. He has 
lost about 15 pounds in the past five months; his appetite is not good; he 
sleeps well except at irregular times when he has an aching over the body. 

Physical Examination. An ulcerated mass is present in the right breast 
involving the nipple which is practically destroyed. There is an ulcerated 
area 2 cm. in diameter barely extending through the true skin in depth. 
The surrounding area is not red or swollen. The glands of the axilla are 
palpable. 

Course. June 30, 1911. Radical operation for cancer of the breast was 
done. The patient returned three weeks after operation July 22, 1911, com- 
plaining of weakness and a distressing cough; there appeared to be some 
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involvement of the mediastinal glands. Rales were heard over both lungs; 
percussion was somewhat flat over the sternum and the heart sounds were 
rather feeble; there were no swelling of feet or legs, and no recurrence in 
the scar or in the axilla. 

A letter from his home town postmaster said he was dead but could not 
give the date of death. 

CasE 11. Scirrhous carcinoma. 

C. D. C., a white man, aged forty, married, physician, weight 145, 
height 6 ft. 3 in., general health good. 

Sometime during the year 1914 the patient discovered a tenderness 
of the right nipple; he says he would find himself unconsciously pulling 
his clothing away from the nipple. While calling on a doctor friend, Dr. 
Duncan Stone, of San Antonio, Texas, he asked to be examined; the doctor 
advised immediate operation, and this was done under general anesthesia. 
The tissue was sent to a Galveston laboratory and the report received 
about six days later was positive for scirrhous carcinoma. The wound was 
cauterized ten days later and there has been no recurrence of the trouble. 

The patient believes the tumor was probably caused by trauma. In 
obstetrical work he would often have the knee of the patient pressing 
against his chest and right breast. I saw the doctor after the cauterization 
and before the wound had healed. He has remained well. 

Case m1. Fibroadenoma; mastitis. July 15, 1920. 

J. K., a white boy, aged fifteen, single, student. 

Personal History. He was slender and active, with regular habits. 

Past History. The boy had pneumonia at eight months of age and 
again at ten years of age. He had malaria several times, and was subject to 
colds until his adenoids were removed. He had an infection in the right 
foot five years ago with necrosis of the bone of the heel. 

Present Illness. About five months ago he noticed a small lump under 
the nipple of the right breast, about the size of a small marble, not painful. 
Examination showed a small regular mass under the right breast, probably 
a chronic mastitis; this seemed to involve the whole gland but it was not 
nodular. 

Course. On July 15, 1920, radium screened with brass and rubber was 
applied for 40 mg. hours. 

Three weeks later the patient reported at our office. The mass appeared 
to be smaller. There was a slight burn from the radium. He is now well, 
the breasts appearing normal and of the same size. 

Case tv. Scirrhous carcinoma. August 29, 1921. 

J. H. D., a white man, aged sixty-one, single, a painter and paper 
hanger, weight now 116 pounds, 35 pounds having been lost in the last 
two months. 
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Family History. There is no history of cancer or tuberculosis in his 
family. 

Past History. He has always been very active; he uses tobacco, no 
alcoholics in recent years, but had drunk moderately. His appetite was 
good until the last few months. He has never been robust but has had no 
severe illness until an attack of influenza in 1914. He has had several 
attacks since. 

Present Illness. He has had a small bard lump on the nipple of right 
breast for about thirty years. About eighteen months ago this began to 
grow and became black in color. The tumor has increased in size rapidly. 
Cancer paste was used several weeks ago by a cancer doctor. The patient 
has lost 35 pounds in weight in the past two months and is in pain con- 
stantly. There is no history of trauma, retraction of the nipple or discharge 
from the nipple. 

Examination. The right breast has been eaten off by cancer paste. 
There are numerous nodules, 1-2 cm. in diameter located in the skin 
about the site of the breast. The axillary glands are quite distinctly palpable. 
The supraclavicular glands are also palpable. 

Treatment. Radium and x-ray treatments were given: September 2, 
1921, radium 1575 mg. hrs. September 3, 1921, radium 2700 mg. hrs. 
Gamma radiation over the area of growth. X-ray therapy was given by 
Dr. W. G. McDeed over the chest, axilla, supraclavicular region and 
mediastinum. 

Course. The patient reported at the office June 28, 1922; he was very 
weak and having considerable pain but his appetite was good. His condition 
grew worse very gradually; he was confined to his bed most of the time 
for ten or twelve months before death. Towards the last he would have 
spells of delirium lasting several days at a time. He was taken to City 
Hospital October 25, 1923, where he died two days later. 

Case v. Scirrhous carcinoma. December 5, 1925. 

E. D. S., a white man, aged sixty-four, widower, farmer, weight 160 Ib., 
height 5 ft. 10 in., sallow complexion. 

Family History. His father died of abscess of the liver at sixty-four. 
His mother died of “‘stomach trouble” at sixty. Two sisters died of cancer; 
six brothers were all healthy with no history of tuberculosis or cancer. 
He had regular habits, uses tobacco in moderation, no alcoholics. 

Previous History. He had the usual childhood diseases, hemorrhages 
from kidney with chills when ten years of age, influenza in 1918. The right 
eye was injured when he was ten years of age, vision is good. 

Present Illness. About eight months ago (May, 1925) he noticed for 
the first time a small lump beneath the left nipple, and shortly after this 
he found a very small lump in the left axilla. The mass in the breast has 
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been growing graduc"!yv until it is now about 2-3 cm. in diameter. Recently 
there has been some pain in the breast. His general health is excellent. 

Examination. He is a well-preserved man, color good, sunburned, 
muscles firm, teeth poor, some drooping of right eyelid. Heart and lungs 
are apparently normal. Breasts: the left breast has a mass in the lower 
left quadrant about 2-3 cm. in diameter, hard and movable. Glands are 
palpable along the anterior border of the left axilla. The abdomen is 
negative. 

Diagnosis: Scirrhous carcinoma of the breast with involvement of 
several lymph nodes of the axilla. 

Operation December 7, 1925. The breast was widely removed together 
with the fascia over the pectoral muscles and the axillary glands. Radium 
50 mg. (silver, brass and rubber screening) was inserted under the pectoralis 
major muscle at the margin of the clavicle to be withdrawn to four positions 
five hours each; the same amount of radium with the same screening was 
inserted in the apex of the axilla to be withdrawn in like manner. The rubber 
tubes holding the radium were brought out through stab wounds, the 
incision being closed entirely. 

Findings: There was a carcinomatous mass in the left breast 1 X 
2.25 cm.; there were several large, very hard axillary glands and one gland 
along the border of the pectoralis major muscle was involved. The growth 
was not adherent to the chest wall. The patient was given 1800 mg. hours 
of radium as a part of the operation. He had very little postoperative 
disturbance and was discharged from the hospital on the fifth day. (Service 
of Drs. S. M. Lister and C. M. Aves, Hermann Hospital.) 

Course. January 6, 1926, the patient was seen at the office; the wound 
was healed nicely and the condition seemed good. 

January, 1928. The patient noticed a recurrence of the disease by 
metastasis and was obliged to quit work in February, 1928 and died April 3, 
1928, about three years after operation. This case was referred to me by 
Drs. L. O. Dudgeon and A. O. Chapman of Sweetwater, Texas, to whom 
I am indebted for a report of the end-results. 

Case vi. Gynecomastia. January 14, 1932. 

L. K., a white man, twenty-one years of age, single, student, well nour- 
ished, not acutely ill. 

Family History. His father died of “‘blood poisoning” at forty-three, 
having had tuberculosis fifteen years ago. His mother, one sister and one 
brother are living and well; no cancer in the family history. 

Personal History. He has a good appetite, sleeps well, smokes tobacco 
moderately, drinks intoxicants in moderation. 

Previous History. He had the childhood diseases, pneumonia seven 
years ago, influenza four years ago, tonsillectomy eight years ago. 
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Physical Examination. The head and neck are negative except for 
acute nasopharyngitis. A few moist rales were heard. Both mammary 
glands are enlarged and tender, the left gland is the size of a pecan. There 
is no fever, the general condition is good, blood pressure 110/60, abdomen 
negative, skin and lymph nodes negative, genitourinary tract negative. 

Present Illness. His chief complaint is pain in the breasts. He noticed 
dull pain in the chest six months ago, the left breast would swell and a 
whitish material could be expressed from both breasts. Has had a cough for 
past two and one-half months. 

Treatment. January 15, 1932. Operation: simple left mastectomy, 
under local anesthesia. The wound was closed, with one rubber tissue 
drain. The patient was taken to the operating room six hours later for 
hemorrhage from the wound; a large blood clot in the operative field 
was removed and the wound packed with thromboplastic gauze. 

Laboratory report on breast tissue: Dr. Violet Keiller, pathologist. 
Gross: Male breast with areola and small surrounding zone of skin. Densely 
fibrosed breast tissue 1 in. in depth. Cut section has slightly mucoid 
texture. Microscopic: Enlarged ducts; dense fibrous tissue and slight 
chronic inflammatory reaction. 

Diagnosis: Gynecomastia. 

Course. The patient remained thirteen days in the hospital, with 
considerable trouble from hemorrhage in the wound. 

Case vil. Scirrhous carcinoma. October 5, 1928. Jefferson Davis 
Hospital. 

B. M., male, aged seventy-six, with no history of any value. 

The patient came into the hospital on account of a sore on the left 
nipple. He had a large ulcerated and nodular mass in the left breast. 
The mass was very hard and indurated. 

Wassermann and Kahn tests were negative. 

The mass was removed October 15, 1928. 

Diagnosis: Scirrhous carcinoma. 

No record was given of the time the lump had been present. The man 
died October 20, five days after being operated upon. The cause of death 
was not given. 

Case vu. Tuberculosis of breast. Jefferson Davis Hospital No. 
Ag987. 

G. C., male, aged thirty-three years. 

Family History. His father died of tuberculosis of the lungs. 

Past History. The patient has been suffering from tuberculosis of 
the lungs for about two years. He was in the hospital for tuberculous pa- 
tients. The x-ray report reads as follows: “‘Very dense bilateral fibrosis 
in apex of right lung; almost consolidation but no evidence of cavitation.” 
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Present Illness. The patient was sent to Jefferson Davis Hospital 
on account of swelling under the left breast. This was diagnosed as an 
abscess and drained of about 10 c.c. of a thick white pus. No tubercle 
bacilli were found, but no guinea-pig injections were made. The history 
and examination are so incomplete that one is not able to say what this 
abscess really was. It was probably a tuberculous abscess of the breast, 
secondary to tuberculosis of the lungs. 

Case 1x. Duct carcinoma. August 20, 1931. 

J. A. S., a white man, Jewish, sixty-eight years of age, widower, not 
acutely ill. 

Past History. Herniotomy and appendectomy were performed twenty 
years ago. 

Present Illness. About two years ago he began to notice some pain 
in the left breast. About three months ago he first noticed a swollen area 
beneath the left nipple. This has grown rapidly during the past three 
weeks. 

Examination. A mass the size of a small pecan is noted beneath the 
left nipple, not tender. There are no palpable glands in axilla. 

Treatment. August 20, 1931, the left breast was removed under local 
anesthesia. It was enucleated down to the fascia. A tumor about 3 cm. in 
diameter was removed from just beneath the nipple. 

Microscopic Examination. The living cells of the ducts show much 
hyperplasia, and an early invasion of the stroma. All sections are per- 
meated with a considerable amount of adipose tissue. 

Diagnosis: Duct carcinoma, Grade 1. 

Case x. Scirrhous carcinoma, Grade 111, April 3, 1932. 

M. N., a white man, aged sixty-eight years. 

Present Illness. About eight weeks ago the patient says he noticed 
a small hard nodule about the size of a small marble 114 inches above the 
right nipple. There was no pain and it has not increased in size since it 
was noticed. 

Treatment. April 2, 1932, the growth was removed. Ten days later 
(April 13) the incision was enlarged and the axillary and supraclavicular 
glands and part of the pectoralis major muscle were removed with the 
cautery. 

Laboratory report. Scirrhous growth above the nipple about 2.5 cm. 
across, not encapsulated. Microscopical sections show no normal gland 
acini. Marked epithelial hyperplasia is present with invasion into surround- 
ing stroma. The invasion is diffuse. Considerable inflammatory infiltra- 
tion is present. 

Diagnosis: Carcinoma Grade 11. 
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There is no follow up on these cases, the notes are taken 
from the records as obtained from the Jefferson Davis Hospital. 
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DISCUSSION ON PAPERS OF DR. TROUT, DRS. LEWIS AND 
GESCHICKTER, AND DR. MOORE 


Dr. Emit Novak, Baltimore, Md.: The physiological trend of these 
discussions was shown first in Dr. Pool’s discussion of adenomas of the 
thyroid, and has again manifested itself in the papers of Drs. Trout and 
Moore, and especially that of Dr. Lewis, which is certainly the best study 
of the subject which has as yet been made. The persistence of endocrine 
function in tumor cells is now a well-recognized fact. Numerous examples 
might be cited, such as the production of acromegaly or gigantism by 
eosinophilic adenoma of the pituitary, the Cushing syndrome produced 
by basophilic adenoma of the hypophysis, the characteristic sex character 
changes produced by granulosa-cell carcinoma and arrhenoblastoma of 


the ovary, and so on. 
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It has been known for many years that mammary growth is due to 
endocrine influences, but hitherto, in spite of such early work as Dr. Lewis 
has quoted, the exact nature of the cyclical changes has not been very 
clear. Theelin is apparently the chief hormone concerned, although its 
effect on breast tissue seems different from that manifested upon the 
genital mucosa, where it produces growth changes and hyperemia. Pro- 
gestin, on the other hand, is the hormone concerned in the production of 
secretory changes, but not of epithelial proliferation. 

Dr. Lewis quoted the observations made many years ago to the effect 
that cystic mastitis is never observed before puberty or after the meno- 
pause, which at once suggests an analogy with the well-known pathologic 
entity designated as hyperplasia of the endometrium, associated clinically 
with functional bleeding. Even the histological picture of cystic mastitis 
is remindful of the Swiss-cheese gland pattern of hyperplasia. Because 
of the physiological subserviency of the breast to the sex hormones, it 
would be desirable that surgeons pay much more attention than is usually 
done to the gynecological history and findings, while gynecologists, on 
the other hand, should include a study of the breast in the examination 
of their patients. This can be done without any quarrel as to the division of 
specialties. 

Dr. JoHN S. Ropman, Philadelphia, Pa.: In recent years all of us 
who have been interested in breast surgery have been aware of the hor- 
monal ideas and the fact that this most frequent precancerous lesion of 
chronic cystic mastitis is probably aberrant physiology rather than pathol- 
ogy. I think we have forgotten Warren’s qualification of the proliferative 
and cystic type. The proliferative type does become associated with 
malignant change at times. The important part of the problem remains, 
as it always has been: how often does chronic cystic mastitis become 
malignant? We have to rewrite, I suppose, what others have said, that 
in from 13.5 to 40 per cent chronic cystic mastitis was associated with 
carcinomatous change. In our own series of 100 consecutive cases 21 per 
cent were so reported by the pathologist. Now, viewed with modern 
ideas of what is physiologic and what is pathologic, these figures no longer 
hold true, but I am convinced that this process is, at times at least, asso- 
ciated with malignant disease. Cheatle says that 20 per cent of his cases 
were associated with carcinoma. Therefore, I think we cannot treat these 
cases too lightly, and when I hear a paper on the physiologic side of it, 
I have a constant fear that this side will be overemphasized and the 
pathologic side underemphasized. I think the name given by Warren, 
abnormal involution, is the best of all because of the fact that it is usually 
involution that is at fault as well as the further fact that this name em- 
phasizes the physiological side of this all-important disease. 
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Dr. L. WALLACE FRANK, Louisville, Ky.: We have felt for many years 
that there is a definite relationship between chronic mastitis and carcinoma 
of the breast. About ten years ago one of us presented a paper on the sub- 
ject showing the relationship between cancer and Schimmelbusch’s dis- 
ease. Recently we have seen one case which I think will illustrate this 
relationship. The patient at the age of forty-eight was examined and advised 
to have her breasts removed on account of bilateral chronic mastitis. At 
the age of eighty this condition had developed into bilateral carcinoma. 
Certainly at this age one might exclude the theory of ovarian stimulation 
as a positive factor in the production of her disease. 

Whether carcinoma is due to imperfect lymph drainage or whether it 
possibly is due to the irritation of retained secretion and detritus in the 
cyst or whether due to imperfect drainage at the time of lactation it seems 
to us that there is a very definite relationship between chronic mastitis 
(Schimmelbusch’s disease) and breast carcinoma. In individuals who have 
definite resistance to malignancy the irritation probably can go for a long 
time before carcinoma is developed, as in the case cited. In others where 
there is a family tendency to malignancy, carcinoma might develop after 
a relatively short period. 

Dr. WaLTER O. Buttock, Lexington, Ky.: What is the thing that 
interferes with the function of the breast? What creates lymph stasis? 
What causes stagnation? Is it pressure? What causes pressure? Closely 
fitted clothing. I think clothing has a great deal to do as an exciting cause of 
cancer of the breast. Members of the Negro race in their native country 
have no carcinoma of the breast, because they wear few or no clothes, but 
when transported to civilized communities they have as much as the 
white race. The Japanese with their loose fitting clothing have practi- 
cally no cancer of the breast. The people of sunny Italy, with loose cloth- 
ing, have about half as much as is found in Switzerland. 

I wish to leave with you the thought that clothing has at least some- 
thing to do with the formation of cancer of the breast. 

Dr. FRANK E. Apair, New York, N. Y.: The stagnation theory of 
etiology of mastitis and mammary carcinoma is a comparatively recent 
one. Geoffrey Keynes in London wrote a classic monograph on chronic 
mastitis about eight years ago and I think his paper has had a more 
stimulating influence on furthering etiologic studies of mastitis and mam- 
mary cancer than any other paper for many years. It stimulated me at 
the time to make a careful analysis of 200 consecutive cases of mammary 
cancer. The more exact and painstaking I was, in looking for incidents 
relative to dysfunction, stagnation, miscarriage, nipple abnormalities, 
etc., the more impressed and convinced I became that there was much 
to the stagnation idea. I made a report of these studies before the American 
Association for Cancer Research in Washington in 1925. During these 
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intervening years my studies in this direction have made even a greater 
impression on me. This is backed up with the convincing work of Bagg in 
our laboratory. He, working with a certain strain of laboratory mice having 
a definitely known incidence of spontaneous mammary cancer of § per 
cent, was able, by artificial breeding experiments and by the ligation 
of the terminal ducts at the nipples, to produce mammary cancer in as 
high as 85 to 87 per cent. He artificially prevented normal drainage and 
produced varying degrees of stagnation by his methods. The modern 
practice and advice of obstetricians to the mothers not to nurse their 
babies, to dry up the breasts quickly, and lock up within the ducts and 
acini a large bulk of newly formed secretory tissue, together with stagnated 
milk, certainly must be playing a major rdle in the increased production 
of mammary cancer today. Such clinical practice to my mind is exactly 
comparable to that experiment of Bagg’s in the laboratory. I have pub- 
lished! all clinical and laboratory data available which seemed to have a 
bearing on the stagnation theory. It is a very great relief to me to have 
Dr. Trout make similar etiologic studies on even a larger series of cases, 
and arrive at approximately the same percentage figures. 

In the case of localized mastitis, by using the breast pump I have been 
able to dislodge a plug of desiccated material from the estuary of a terminal 
duct. For a time, the induration in that segment supplied by that duct 
group persisted, but would clear away in about a month. Such disappear- 
ance of mastitis does not occur immediately. 

Miscarriage seems to play an important réle. The same thing results 
in the breast, only to a smaller degree, when the breast is not nursed 
following childbirth as follows miscarriage, namely, the locking-up of 
millions of newly formed secretory cells together with the milk. In my 
200 cases of cancer of the breast there were twice as many following 
miscarriages as in the 100 normal control cases. 

Dr. Lewis’ paper has dealt with the most recent and important develop- 
ments of medicine. The suggestions of hormonology in relation to breast 
function are most startling. The exact relationship of hormonal output 
from the ovary and hypophysis opens up vistas which touch on many 
other diseases and conditions. In my service at the Memorial Hospital, 
Dr. Howard Taylor, Jr. has been working for a year on this problem. He 
finds it difficult to interpret certain hormonal outputs, in fact, so difficult 
that occasionally a case will almost upset the entire study. 

As to Dr. Moore’s discussion of trauma in relation to the development 
of cancer in the male breast, I have never been able to convince myself 
that trauma played either a major or minor part in etiology. Men, espe- 
cially workmen, receive many injuries to the chest wall including the 
mamma. Usually the result is a traumatic mastitis which will persist for 
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three to six months before absorption. But I have never seen a cancer 
develop in one of these injured breasts. Of course, one can interpret trauma 
according to his own feelings. McWilliams from the Presbyterian Hospital 
in New York City found 46 per cent in his cases of female mammary 
carcinoma followed an injury. Observers who go critically into the severity 
of the injury, into the exact site of injury etc., may not agree with such a 
high percentage as McWilliams. 

Dr. Hucu H. Trout, Roanoke, Va. (Closing): At the last meeting 
of the American Society for Cancer Research I was interested in what 
pathologists thought about the histologic grading of cancer. Many of the 
papers were on this subject and some speakers said that as many as twenty 
factors had to be considered. Others considered only three or four necessary 
before determining the grade of malignancy. McCarty stated that grading 
should not be thought of too seriously, that it was of value in the prognosis, 
but not as valuable as clinical data. Since Drs. Burton Lee and Stubenbord 
published their clinical index of malignancy, we have been using it and 
have found it much more valuable than any other method. However, 
the histologic and clinical indices should both be employed. Am sure you 
will find this method of grading malignancies easier and more accurate 
than the histological methods, especially in the general run of hospitals. 

Dr. DEAN Lewis, Baltimore, Md. (Closing): I have often read and heard 
it said that 50 per cent of patients with a hemorrhagic discharge from 
the nipple have malignancy. The type of the hemorrhagic secretion should 
be differentiated. The straw-colored discharge, which stains the clothing 
a yellowish color, is usually associated with an intracanalicular papilloma, 
by far the most of which are benign. The dark or black secretion, disinte- 
grated blood, is usually associated with chronic cystic mastitis. The 
papillomatous growths bleed into the acini or ducts, and the retained blood 
disintegrates, a black discharge following. In my experience bright red 
blood is usually associated with a carcinoma. 

It is impossible for me to give a definite prognosis in carcinoma of the 
breast. I have done radical operations for small carcinomas, supposedly of 
short duration, and some of these patients have returned relatively early 
with metastases to the spine. On the other hand, I have operated in other 
cases which were extensive and some of these patients have remained well. 
Even the advanced case should be given a chance, and a radical operation 
performed in all cases. There should be no degree of radicality adjusted to 
the size of the tumor; a real radical operation, just as radical, should be 
performed for the small as for the advanced. I believe there is a tendency to 
be less radical than formerly. 

We have found that women who have borne many children have little 
if any tendency to develop chronic cystic mastitis. 
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T was very difficult to get facts in regard to the dangers, if 
] any, of biopsy, because until recently there has not been a 
sufficient number of cases properly observed and recorded, 
and, in the first fifteen or twenty years of operative surgery 
since 1890, the vast majority of cases of malignant disease did 
not require a biopsy to make the diagnosis. 

Before there was any widespread dissemination of correct 
information in regard to cancer and when patients came under 
the observation of surgeons because of the possibility of a 
malignant tumor in some part of the body, the incidence of 
cancer varied from 80 to more than go per cent and the neces- 
sity for biopsy was probably present in less than 1 per cent. 
Today, in some clinics, the number of patients seeking advice 
at once or within a month or less of the first symptom, and the 
incidence of cancer falling to 20 per cent and Jess means that the 
necessity for biopsy is rapidly rising to more than 50 per cent, 
whether the treatment be surgery or irradiation. Apparently 
the chief danger from biopsy today is a misinterpretation of the 
microscopic picture, and the chief danger in this is that a 
benign lesion will be diagnosed malignant and the patient will 
be subjected to an immediate unnecessary operation or 
irradiation. 

Nevertheless, there is a great opportunity for cooperative 
coordinated and sympathetic investigations among all those 
in the medical and dental professions who are interested in 
the problem and responsible for the results. 

I have gradually come to the conclusion that it would be 
very much wiser for any member of the medical and dental 
professions who feels that biopsy should be resorted to before 
any decision as to treatment, not to perform the biopsy unless 
he is prepared, with his associates, to decide without asking for 
331 
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outside help, what to do after the sections have been examined. 
That is, he must be willing to assume the entire responsibility 
of even the immediate frozen section diagnosis. 

When this member of the medical or dental profession and 
his immediate associates are unwilling to assume all the respon- 
sibilities of a biopsy, they should obtain the advice of the indi- 
vidual or group or clinic to whom they would have referred the 
sections, had a biopsy been performed and they found them- 
selves unable and unwilling to decide what to do. I have 
ample evidence to prove the correctness of this statement. 

The number of individuals or diagnostic groups or clinics 
who are able today to decide, from a microscopic section, what 
the disease is and what proper treatment should be followed, 
is fortunately on the increase, so that any member of the 
medical or dental profession could get their advice by telephone, 
telegraph or letter almost immediately, and there would be no 
danger from delay in first finding out the best way to perform 
the biopsy and whether it should be done or not before irradia- 
tion, and how it should be done. And, in addition, there 
would be little or no danger from delay of sending the sections 
to this diagnostician or diagnostic clinic. 

The chief mistake made today is performing the biopsy 
before consulting the diagnostician or the diagnostic clinic. 

The education of the public has proceeded so rapidly that 
the relative number of patients with local lesions on whom a 
biopsy must be done has not only rapidly increased, but the 
difficulties of making a correct microscopic diagnosis have 
multiplied still more rapidly. All surgical pathologists agree 
that it is impossible today to furnish a sufficiently trained 
and experienced pathologist to meet these demands, except in 
the large cities. Many of the smaller hospitals in large cities 
and many of the hospitals in smaller cities need diagnostic 
help, and there must be biopsies in which there is an interval 
of time between the biopsy and the operation if indicated. 

There is no difficulty, however, for those who require the 
help of such specially trained and equipped diagnosticians and 
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diagnostic clinics, to get this assistance before the biopsy, 
and to learn whether irradiation should be tried first, and to 
obtain the very latest views on how the biopsy should be per- 
formed. As a matter of fact, this method, undoubtedly the 
best for the patient and for every one responsible for the pa- 
tient, is resorted to more and more in a most efficient and 
satisfactory way. However, there are still too many biopsies 
performed without these precautionary measures. This correct 
information has not reached the majority of the medical and 
dental professions. 

The education of the people is proceeding so rapidly, and 
their response to this correct information is so prompt that 
the most experienced diagnosticians in the largest clinics are 
having great difficulties in distinguishing the benign from 
the malignant in breast tumors, lesions of bone, pieces of 
tissue from the cervix, curettings from the uterus, prostatic 
disease, bladder tumors, suspicious gall bladders, indurated 
areas in the pancreas, pieces of tissue removed by the laryngo- 
scope, the bronchoscope, the esophagoscope, the cystoscope; 
lymph glands removed for diagnosis, and practically wherever a 
piece of the local lesion is excised for diagnosis. 

These borderline tumors I have been personally observing 
and recording since Dr. Halsted and Dr. Welch turned over to 
me in 1892 the surgical pathology of Dr. Halsted’s clinic at 
Johns Hopkins Hospital. I have reported on these borderline 
tumors in many publications, especially since 1915. Previous to 
1915 I was rather inclined to the view that naked-eye diagnosis 
was sufficient. Now I know that it is not. Recent experience 
teaches me that it is much safer for the patient to have the 
diagnosis by two or more pathologists than by one, even if the 
latter is the best available. This increasing necessity for the 
diagnosis by two or more pathologists makes it more and more 
difficult in operative clinics which have available only one 
pathologist, to meet the demands of this microscopic diagnosis 
as the number of early cases increases. The tremendous change 
in the necessity for biopsy performed properly and at the proper 
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time, and the necessity for two or more pathologists with special 
training make it more and more difficult for any single clinic to 
meet the demands of today. There is more and more evidence to 
urge the necessity of ascertaining at once, if possible, what 
the dangers are from a delay of a few days between a properly 
performed biopsy protected if necessary by irradiation pre- 
ceding and following it, and some operative procedure. This 
will allow microscopic sections to be submitted to a number of 
diagnosticians or diagnostic clinics. 

This is now being done more and more frequently throughout 
this country. 

So far as my investigations have gone, if the procedures 
are properly carried out, there is little if any danger. 

To repeat, the greatest danger today is that a diagnosis 
of malignancy, erroneously made on borderline tumors, will 
lead to an unnecessary radical operation. There is no harm in 
giving these doubtful cases irradiation first, and there is no 
harm in continuing irradiation after an exploratory biopsy in 
doubtful and borderline cases. If operation must ultimately 
follow, because the diagnosticians agree on malignancy, the 
chances of a permanent cure are apparently little, if at all, 
affected by this delay. 

The bookkeeping of all exploratory incisions and biopsies 
with the records of the actual pathology is, of itself, a difficult 
procedure, and when the records are properly made and kept, 
the follow-up offers additional difficulties, and the most difficult 
of all is to go over the records from year to year and try to 
discover if there is any danger in exploratory incision into a 
malignant tumor followed at once by the complete operation, or 
any greater danger if there is an interval of time between the 
exploratory incision for biopsy and the necessary operation. 

There is one thing for all of us interested in this problem 
to remember. In the beginning there were more frequent 
explorations into malignancy of a type in which the percentage 
of cures was very small, or, if there was a biopsy, it consisted in 
the removal of the malignant tumor on the diagnosis of benig- 
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nancy, and as a rule this malignant tumor was incompletely 
removed. In addition, the interval of time between the first and 
second operative procedure was unnecessarily long. Much of 
the fear of the dangers of biopsy in past years was due more to 
the malignancy of the disease than to the danger of the biopsy, 
and many of the apparent bad results of the biopsy were due 
not to the biopsy itself, but to the improper resort to this 
procedure or the improper method pursued. 

The point that we must remember is that we are to en- 
counter in every locality more and more frequently local lesions 
in which there must be a microscopic diagnosis before there can 
be any radical operative method or extensive and prolonged 
irradiation, and, due to the difficulties of distinguishing border- 
line lesions, biopsy with an interval of time between the first 
and second procedure must necessarily increase in frequency. 
All of us must make more careful records, be more particular in 
our follow-ups, and must constantly restudy our material, so 
that we may find out exactly the procedures that are least 
dangerous in the dissemination of malignant disease when it 
must be cut into to remove a piece for microscopic diagnosis. 


LESIONS OF BONE 


I select this first, because in the majority of malignant 
tumors of bone today a biopsy must be performed before the 
decision as to amputation or resection. 

Asa matter of fact, the majority of sarcomas of bone remain- 
ing well five years or more after amputation, were subjected to 
biopsy without irradiation, and there was an interval of time 
of often two weeks between the biopsy and the amputation. In 
the early years the incision into the sarcoma of bone was 
made without a cautery and the wound was closed without the 
use of chemical or thermal cauterization. Of the two five-year 
cures which I reported in 1920, in one there was a biopsy with 
an interval of two weeks before the amputation; the tumor was 
an osteogenic sarcoma. Drs. Geschickter and Copeland have 
made a very careful investigation of the five-year cures which 
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have now accumulated in the Surgical Pathological Laboratory, 
and they find that in more than one-half of the 70 or more 
cured cases there had been a biopsy. This evidence is against 
the danger of a biopsy in lesions of bone with reference to 
increasing the liability to metastasis, but not to the increased 
danger of local recurrence in the soft-part scar should there be 
resection or curetting. We have sufficient recent evidence that 
if there is protection by preoperative and postoperative 
irradiation, there is no danger, except in a pure myxoma, from 
this exploration for biopsy, even when the operation consists of 
resection or curetting only. Apparently the only bone tumor 
dangerous to explore is the myxoma, and the greatest danger Is 
when the myxoma has liquefied and the liquid gets into the 
soft-part wound. I have reported on this on a number of 
occasions. 

There is one example of myxoma without liquefaction 
occupying the lower end of the femur and its condyle which was 
explored more than seven years ago, the diagnosis of myxo- 
sarcoma made from the frozen section, and the immediate 
curetting of the bony shell with soldering irons. This was done 
at my suggestion by the late Dr. Roxey of Portland, Oregon. 
This patient is living, without evidence of recurrence and a 
well-functioning limb at this date. But, to repeat, there was no 
liquefaction of the myxoma. 

Fortunately, the majority of authorities on bone tumors 
agree to the importance of the immediate irradiation of every 
bone lesion unless its x-ray pictures show a definitely benign 
lesion. I also think it would be safer, when exploratory incision 
has been decided upon in a bone lesion, to be prepared with 
electric cautery, which I think is better than the electric needle, 
and, if the lesion is central, to be prepared with soldering irons 
and a 50 per cent solution of zinc chloride. These are the 
only means of attack on a myxoma that has liquefied. The great- 
est danger of chondroma or chondrosarcoma is to leave a 
piece in the soft-part wound. Today I was looking over the 
X-rays, gross specimens and sections of a patient now living, 


BIOPSY 337 


more than five years since the amputation of her femur for a 
chondroma, possibly a chondrosarcoma of the lower end of 
the femur. In this case, there had been three exploratory 
incisions with partial removal of the tumor. 


LESIONS OF THE BREAST 


Now that the majority of women seek advice within a 
month after the first symptom calling their attention to one or 
both breasts, the incidence of cancer will be less than 10 per 
cent in all cases, and less than 50 per cent in all cases subjected 
to operation. When the breast lesion is clinically malignant, 
many surgeons resort to irradiation first. This subject will be 
dealt with in a later paper. When the lesion of the breast is 
smaller than a twenty-five cent piece and, whether it trans- 
illuminate clearly or darkly, it should be excised, unless, when 
cutting down upon it, a typical blue dome is brought readily 
into view. When this happens, the blue dome should be nicked 
to observe the character of the fluid and the wall of the cyst. 
When the cyst wall is smooth and the contents clear or cloudy 
it is unnecessary to remove the cyst. Simply take a small piece 
of the wall of the cyst for frozen section. If there is no blue 
dome, then the palpable nodule should be excised with a zone 
of normal breast tissue up to the size of a twenty-five cent 
piece or a little larger. When this has been removed, the surgeon 
places it in the hollow of the left hand on a piece of gauze or a 
towel, and then bisects it, bering careful not to touch it with his 
own gloved finger. If the naked-eye appearance and the frozen 
section are typical of a malignant lesion, place in the wound an 
alcohol sponge, or one saturated in 50 per cent zinc chloride 
and close the skin wound; then proceed at once with the com- 
plete operation for cancer. The majority of authorities agree to 
this original conception of Halsted. My recent experience 
taught me that if the pathologist can recognize acute car- 
cinoma, the type that ultimately leads to cancer en cuirasse, 
nothing more should be done, except excision of the tumor 
and a zone of uninvolved breast. The wound should be closed 
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and the patient subjected to a course of irradiation as quickly 
as possible. The chances of this patient for comfort during the 
time she has to live are better without the complete operation. 
This also will be the subject of another paper. 

The most difficult problem in lesions of the breast today 
is what to do when the exploratory incision removed a micro- 
scopically doubtful tumor. In my experience since 1893 the 
majority of the microscopically doubtful tumors of the breast 
turn out to be benign, no matter what the operative procedure 
may have been. For this reason, I believe it will be safer to 
remove the tumor only and subject the patient to irradiation 
while submitting sections of the tumor to a number of trained 
pathologists. Unless they agree to the diagnosis of malignancy, 
the chances are that the tumor is benign and enough has been 


done. 


LESIONS OF THE SKIN 


There seems no harm in subjecting any lesion of the skin 


to a biopsy. But, when the local lesion can be completely 
excised under local anesthesia without mutilation, nothing Is to 
be gained by cutting out a piece. The rule should be to remove 
the entire dermal lesion so that the local operation will be 
sufficient no matter what the microscope will show. 


LESIONS OF THE MUCOUS MEMBRANE OF THE ORAL CAVITY 


The same rule just given for the skin applies here. But, 
in the mouth the lesion may be small, but so situated that its 
complete removal is much more difficult than trying irradiation 


first. 


LESIONS OF THE CERVIX 


This has been going on for years, and no evidence has been 
obtained that it has any elements of danger, even when there is 
an appreciable space of time between the excision of the small 
piece for diagnosis and the irradiation or operation. 
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LESIONS OF THE BODY OF THE UTERUS 


There is also ample evidence in favor of the safety of a 
curetting biopsy in lesions involving the lumen of the uterus. 
There is always sufficient time to submit the section to a num- 


ber of diagnosticians. 


CONCLUSIONS 


The chief danger of a biopsy, whether for a frozen section 
in the operating room or a final fully prepared section, is calling 
a benign lesion malignant. 

No one should have any difficulty in obtaining advice as to 
the best thing to do before the biopsy and as to the method of 
performing the biopsy; also as to whether irradiation should 
precede biopsy. The next most important thing is for surgical 
pathologists to realize and practice that it is safer for the 
patient when the section, if possible, is carefully studied by two 
or more pathologists. When good pathologists disagree, the 
lesion is usually benign. 

When the public is properly educated to continuous medical 
care, biopsy will become a very frequent routine procedure, and 
there will usually be an interval of time between the biopsy and 
the final treatment. We are all beginning to learn that a local 
lesion or a local symptom needs first a most careful clinical 
study and a discussion as to whether, when and how a biopsy 
should be performed, and the most important thing of all is the 
training of the surgical pathologist who studies the sections. 

These great changes are due to the reaction of the intelligent 
public to the educational campaign of the medical and dental 
professions which, in this country, has been largely helped by 
the American Society for the Control of Cancer. 


The two best recent reviews on Biopsy, which practically cover all the 
important literature, are that by Hellwig (Arch. Patbol., 14: 517-554, Oct. 
1932) and that by McGraw and Hartman of the Henry Ford Hospital 
(J. A. M. A., 101: 1205, Oct. 14, 1933). These are important contributions 
to Biopsy. 
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I also refer my readers to three articles by me on preoperative irradia- 
tion: 

1. When should irradiation with radium or x-ray precede operation or 
be employed without operation? Ann. Surg., 96: 882-890 (Nov.) 1932. 

2. Preoperative irradiation in cases of cancer of the breast with or 
without biopsy. Ann. Surg., 98: 933-940 (Nov.) 1933. 

3. Radiology (May), 1934. 

I also call attention to the following articles on Chronic Cystic Mastitis 
and borderline breast tumors: 

In the Archives of Surgery (3: 445-542, Nov., 1921) is my basic con- 
tribution on the Pathology of Chronic Cystic Mastitis of the Female 
Breast. There are 91 illustrations. In this article I give the evidence against 
any definite relationship between Chronic Cystic Mastitis in all its types 
(both cystic and non-cystic) to cancer, changing the views that I expressed 
in Surgery, Gynecology and Obstetrics (3: 721-730, Dec., 1906), in an article 
entitled Senile Parenchymatous Hypertrophy of the Female Breast, Its 
Relation to Cyst Formation and Carcinoma. 

The last article on borderline breast tumors will be found in the Amer- 
ican Journal of Cancer (16: 103-176, Jan., 1932). This has 57 illustrations. 

Those who propose to attend the meeting of the surgical section of the 
American Medical Association in Cleveland this June should read these 
contributions with the present article and prepare themselves for a further 


statement on biopsy in breast tumors and the importance of irradiation 
after the excision of a borderline breast tumor while waiting for the diag- 
nosis of the consulting group of pathologists. 


DISCUSSION 


Dr. Brapiey L. Cottey, New York, N. Y.: In osteogenic sarcoma, 
while there is a small percentage of cases in which radiation, in our hands, 
has accomplished a striking result, the vast majority are very radioresistant. 
Therefore, it is of great advantage to know with what type of tumor we are 
dealing in a given case. We surgeons recognize the dangers of indiscriminate 
biopsy which pathologists have called to our attention, and I believe that 
nowhere is such a procedure more dangerous than in bone tumors. When 
the biopsy wound is not closed in layers without drainage and primary 
union is not obtained, the results are bad; fungating and infected tumors 
interfering seriously with the future treatment of the cases. 

We have.a method of obtaining biopsy material which was developed 
lately by Dr. Hayes E. Martin of the Head and Neck Department, Me- 
morial Hospital, and which has been extended to other departments of 
the hospital. We use it frequently in bone tumors. Two years ago we* 


* Coley, Higinbotham and Ellis: Aspiration biopsy in bone tumors. Am. J. Surg., 
n.s. 13: No. 2, August, 1931. 
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reported on 35 cases in which aspiration biopsy was performed, and since 
then we have had 75 additional cases. Eliminating 10 of the first group, 
which were largely head and jaw cases, we now have 100 cases of aspiration 
biopsy of bone tumors. 

Table 1 shows the various types of tumors in which aspiration biopsy 
was performed with the positive and negative results obtained in each type: 


TABLE I 


| Total Positive Negative 

| 39 28 11 
19 12 7 

25 


TABLE II 


Total Positive Negative 
| 2 2 
100 75 25 


| 
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Table 11 shows the various bones upon which aspiration biopsy was 
performed. It includes broadly every bone in the body. The frequency 
corresponds fairly closely to the incidence of primary bone tumors in 
various bones. 


TABLE 
SUMMARY 


Confirmation 


No con-| Subse- | Sec- LA 
firm- | quent |tioned| Biopsy | 
| ation | course | clot 


| ta 


Positive aspirations: | 


1. Tumor 
(a) Complete 
(b) Satisfactory 
Negative aspirations: 
1. False positive............. 
2. False negative 


18 25 26 


Referring to Table 111, one sees that in 35 cases the diagnosis rendered 
on aspirated material was completely satisfactory; by this term we mean 
that the pathologist was able to report the specific type of tumor present, 
e.g., “‘giant cell tumor” or “‘metastatic carcinoma,” etc. In 31 other cases, 
which we have considered as satisfactory, the pathologist reported the 
presence or absence of a tumor and whether or not it was malignant, but 
was unable to classify it further, e.g., “cellular malignant tumor,” “radio- 
sensitive” or some “type of sarcoma possibly neurogenic.” Here at least 
was valuable information which, in conjunction with clinical and radio- 
graphic evidence, would in most instances permit an accurate diagnosis. 
Here let it be said that even with ample gross amounts of tissue removed 
by operative means we may in unusual cases be unable to determine the 
exact type of tumor with greater accuracy than can be done from aspirated 
material. In 9 cases we learned from the aspiration that the process was 
not a tumor. Thus in 75 of the 100 cases we obtained essentially valuable 
information. 

The remaining 25 cases, classed as negative aspirations, may be divided 
into two groups: (1) False positive (3 cases); and (2) false negative (22 
cases). The false negative cases comprise those in which, though other 
strong evidence of a tumor existed, still the material aspirated contained 


| | Total 
mpu-| 
| | | 
4 13, | 3 | 6 6 3 | 35 
7 | 6 | 3 | 6 | 31 
| 1 | 3 | oO | 4 | Oo 1 | 9 
| | | 
| | | | | 
| o | o | o | I I _ 
6 | 3 | o | 9 21:2 | 22 
| | 100 
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no tissue upon which a histological diagnosis could be made. These failures 
mean nothing except a failure to obtain aspirated material from the in- 
volved area or insufficient in amount to permit of a pathological opinion. 
The smears in these cases were reported as showing only blood, fibrin, 
muscle, fat, etc., no tumor cells being identified. 

Those 22 false negative cases are not a reflection on the method but 
a reflection on our ability to introduce the needle into the proper place 
in the bone to obtain definite information. I feel that as we become more 
accustomed to the use of the method we will obtain an even higher per- 
centage of successful aspiration biopsies. 

The 3 false positive cases should, perhaps, not be classed as negatives, 
for in each instance a report of a malignant tumor was made, but subse- 
quent histological evidence proved that the type of tumor differed from 
that reported on the basis of the aspiration. 

I feel that this method has, in our hands, received a sufficiently pro- 
longed period of trial to warrant recommending it to others, but with 
this reservation: It puts an unusual demand upon the pathologist who is 
called upon to make a diagnosis from such minute bits of tissue. Also, there 
are some types of bone tumor, notably, medullary tumors with an intact 
cortex, in which it is not applicable. Should the aspiration biopsy be unsuc- 
cessful, one is then able to perform a formal surgical biopsy should the 
indications for it be present. 

Dr. J. SHELTON Horsey, Richmond, Va.: When Dr. Bloodgood corre- 
lated the x-ray picture and the histologic and clinical findings on the giant 
cell tumor of bone he took it out of the sarcomas, with which it had been 
confused, and prevented many unnecessary mutilating operations. 

I doubt very much that biopsy of a bone tumor by the excellent method 
Dr. Coley has so well described can be of general use. It requires a great 
deal of skill to make a biopsy by this method and, as Dr. Coley showed 
in the negative reports, sometimes it is impossible to get satisfactory 
tissue. It also places an extra strain upon the pathologists and, as Dr. 
Bloodgood has stated, they are already strained too much. The method 
would be applicable only to a very few highly organized hospitals and 
not in a general way. I rather think that stress upon the proper inter- 
pretation of the roentgenogram, and the clinical symptoms, will usually 
be sufficient in the diagnosis of bone tumors. 

With regard to breast tumors: It is a controversial question whether 
chronic cystic mastitis or Schimmelbusch’s disease causes cancer, but 
the important thing that is universally agreed upon is to get practitioners 
to realize that tumors of the mammary gland must not be massaged but 
must be sent to the surgeon as soon as possible. That is an old, old story, 
but within the last week I operated upon a woman who had been treated 
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by a practitioner who gave her some oil to rub on her breast for several 
weeks before I saw her. I found the axillary tissues loaded with cancerous 
lymph nodes. These slogans, such as never to massage a tumor of the mam- 
mary gland unless the diagnosis of a benign condition is certain (and 
usually not then) are so trite that we overlook them ourselves but if we 
can spread that gospel it will do much toward cutting down the death 
rate from cancer of the breast. 


{ 
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SPONTANEOUS HYPOGLYCEMIA 


REPORT OF TWO CASES ASSOCIATED WITH FATTY 
METAMORPHOSIS OF THE LIVER 


E. Starr Jupp, M.D., F.A.c.s. Epwin J. Keeper, M.D., AND 
Epwarp H. RyNEARSON, M.D. 


ROCHESTER, MINN. 


INCE Harris first postulated, and Wilder, Allan, Power 
S and Robertson proved, the existence of hyperinsulinism 

as a clinical entity, there has arisen on the part of 
internists, neurologists and surgeons a lively interest in the 
group of diseases characterized by periodic or chronic hypo- 
glycemia. To date, spontaneous hypoglycemia has been 
encountered at The Mayo Clinic in two general types of cases: 
One type includes cases of true hyperinsulinism with demon- 
strable insulin-producing neoplasms of the pancreas. In 
such cases cure may be effected if the tumor can be removed 
by operation. The other type includes cases symptomatically 
similar to those of the former type but without demonstrable 
pancreatic abnormalities. Most patients in this group have 
not derived permanent benefit from partial resection of the 
pancreas. 

Our present concern is with the second group of cases. It 
was natural that these cases, in which no pancreatic tumors 
could be found, should have been considered to be cases of 
true hyperinsulinism. Regarded symptomatically, they 
seemed to be identical with cases of the first group; that is, 
there were attacks of nervousness, tremor, sweating, convul- 
sions, coma and so forth, relieved by taking of food. If no 
insulin-producing tumor of the pancreas was found at operation, 
it was thought that the symptoms resulted from functional 
overactivity on the part of the islands of Langerhans, just as in 
diabetes, without adequate histologic islet changes, it is 
thought that under-production of insulin exists. The logical 
345 
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treatment, therefore, appeared to be resection of as much of the 
island-bearing portion of the pancreas as was surgically possi- 
ble. In general the results of this procedure have not been very 
satisfactory, possibly because, as Wilder pointed out, not 
enough of the gland was removed. It would seem that resection 
of at least nine-tenths of the pancreas would be necessary to 
bring about therapeutic results, for removal of about this much 
of the gland is required to produce chronic diabetes in animals. 
If one recalls the difficulties in keeping pancreatectomized 
dogs in good condition it is easy to understand the reluctance 
of surgeons to perform very radical or complete pancreatectomy. 
It is difficult to exclude the presence of small islet tumors or 
diffuse hyperplasia of the islands at surgical exploration. 
Because of this, and because of the possibility that normal- 
appearing islands may overfunction, there is no proof that the 
hypoglycemic symptoms of these patients are not the result of 
overproduction of insulin. Nevertheless recent experimental 
studies, as well as our experience with the 2 cases we are report- 
ing, lead us to believe that serious consideration should be given 
to the possibility of extrapancreatic disturbances being respon- 
sible for hypoglycemic symptoms in some of these cases. We 
further believe that the term hyperinsulinism should be 
restricted to those cases in which there is proof of excessive 
production of insulin. To other cases in which such proof is 
lacking some such term as spontaneous hypoglycemia or 
chronic hypoglycemia should be applied. At present treatment 
in cases in which there are no pancreatic tumors Is based en- 
tirely on theoretic considerations. Therefore if progress in 
treatment is to develop along rational lines, it is important that 
we have a clear conception of the basic physiologic principles 
supporting the various theories. 

Before proceeding further it is well to emphasize the fact 
that normal carbohydrate metabolism is an exceedingly 
complex affair, involving not only the ingested glucose, the 
blood sugar, and the pancreas, but the liver, the muscles, and 
an unlocalized mechanism whereby carbohydrate is converted 
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into fat. Although the rate and magnitude of the various 
chemical changes involved in carbohydrate metabolism may be 
modified by many factors, including hormones from the 
thyroid gland, suprarenal glands, pituitary body and possibly 
centers in the brain, the chemical changes themselves take 
place principally in two organs, namely, the liver and the 
muscles. The concentration of blood sugar then reflects these 
changes, and represents the resultant of various forces tending 
to elevate or depress it. When abnormal, no clue is obtained 
from the level of the blood sugar as to what force is responsible 
for its abnormality. In a consideration of the symptom complex 
under discussion, it is possible, on theoretical grounds, to 
incriminate almost any of the factors influencing the concentra- 
tion of sugar in the blood. 

It is not our purpose at present to review critically the 
experimental and clinical evidence for and against these various 
possibilities. Neither do we wish to champion any one of the 
various conflicting theories. However, we are interested in 
calling attention to the existence of possible extrapancreatic 
factors in the production of spontaneous hypoglycemia and to 
take up, in some detail, two of them. 

In recent years the pituitary gland and its relationship to 
metabolism of carbohydrate has been the subject of intensive 
clinical and experimental research. Much of the pioneer work 
was done by Cushing. He noted that complete removal of the 
pituitary body was often followed by tremor, fibrillary twitch- 
ing, slow respiration and pulse, fall of temperature, stupor, 
coma and death. With Goetsch and Jacobson, he also sponsored 
the theory that extirpation of the hypophysis led to increased 
tolerance to carbohydrates. As yet the evidence on this point is 
conflicting. In recent years Houssay, of Buenos Aires, has made 
Interesting observations on the relationship of the pituitary 
body to carbohydrate metabolism. For example, he noted that 
removal of the pituitary body was followed by lowering of 
the value for blood sugar in dogs, and that in some instances 
death from hypoglycemia occurred unless glucose were 
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given. He also found that such animals were unusually sensi- 
tive to the action of phlorhidzin and insulin. When }% to 1 
unit of insulin for each kilogram of body weight was given, 
death in hypoglycemic shock occurred. As controls he used 
eleven normal dogs and five dogs with lesions in the tuber 
cinereum, and found that symptoms did not develop after 
injection of similar amounts of insulin. Houssay also studied 
the eflect of extirpation of the pituitary bodies of pancreatec- 
tomized dogs. He found that the severity of the diabetes which 
developed after pancreatectomy was usually decreased when 
the pituitary gland was removed. It apparently made no differ- 
ence whether the pituitary body was removed before or after 
removal of the pancreas. He found that hypophysectomized 
and pancreatectomized dogs lived about six months, whereas 
pancreatectomized control animals died in a few weeks. In the 
former group of animals the blood sugar was lower and the 
glycosuria less intense than in the latter group. In some 
instances, such dogs apparently had spontaneous hypoglycemia. 
At the recent meeting of the American Physiologic Society, 
Barnes reported experiments tending to confirm Houssay’s 
work. 

It would appear that both the anterior and posterior lobes 
of the pituitary body may influence carbohydrate metabolism. 
Extracts of the posterior lobe produce hyperglycemia. The 
usual action of insulin in lowering the value for blood sugar 
is less marked when the insulin is given simultaneously with 
preparations of the posterior lobe. In this respect the action of 
such preparations is similar to that of epinephrine. In the 
treatment of spontaneous hypoglycemia, however, we have had 
no success with extracts of the posterior lobe. 

There is considerable clinical evidence to indicate a relation- 
ship of the anterior lobe to metabolism of carbohydrate. For 
example, in acromegaly, a disturbance that presumably is the 
result of hyperfunctioning eosinophilic cells of the anterior 
lobe, the incidence of diabetes is too high to be purely coin- 
cidental. Diabetes has also occurred in association with pitui- 
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tary basophilism, a clinical syndrome recently described by 
Cushing, which he attributed to adenomas, composed of 
basophilic cells in the anterior lobe. At present, Evans, Collip 
and others are engaged in purifying a “‘diabetogenic”’ hormone 
from the anterior lobe of the pituitary gland. This hormone 
may be useful in the treatment of some cases of hypoglycemia. 
Thus far we have not seen any case of spontaneous hypo- 
glycemia in which we have been able to demonstrate disturb- 
ance of the pituitary gland. Roentgenologic studies of the sella 
turcica, and measurements of the perimetric fields have been 
uniformly negative in our cases. We fully appreciate the 
diagnostic inadequacy of these methods. Furthermore, patients 
with chromophobe tumors of the pituitary body rarely, if 
ever, have symptoms suggesting hypoglycemia, although 
usually the stigmas of hypopituitarism are marked. Josef 
Wilder, however, has recently described 2 cases of spontaneous 
hypoglycemia, which, largely on the evidence furnished by 
roentgenograms of the sella turcica, he attributed to disease 
of the anterior lobe of the pituitary body. The evidence that 
these patients had pituitary disease was not conclusive. 

Unfortunately, we have as yet no method of measuring 
hypopituitarism or hyperpituitarism. Until such methods 
become available, progress in this field of endeavor will be slow. 
At present, it is impossible to draw any conclusion regarding 
the relationship of the pituitary gland to the production of 
spontaneous hypoglycemia as seen clinically. The experimental 
work which has been done is stimulating, and it may be that 
certain cases of spontaneous hypoglycemia will be shown to be 
the result of disturbances of the pituitary body. 

In considering the liver as a factor in the production of 
spontaneous hypoglycemia we are treading on more solid 
ground. Physiologists and clinicians have known for years that 
a normal liver is essential for the normal metabolism of car- 
bohydrate. Although Minkowski observed hypoglycemia in 
liverless geese, proof that the liver was responsible for dextrose 
being in the blood did not appear until the results of the experi- 
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ments of Mann and Magath were published. They showed that 
when the liver was removed from the dog, the sugar disappeared 
from the blood, and the dog died in hypoglycemic shock. When 
the sugar was replaced by intravenous injections the dog lived 
until death occurred from hepatic insufficiency. However, when 
only partial hepatectomy was performed, no abnormality 
of carbohydrate metabolism was noted. Mann and Magath also 
showed that hypoglycemia followed removal of the livers of 
pancreatectomized animals and that hypoglycemic symptoms 
appeared sooner and at a higher level of the blood sugar in 
those animals than in animals from which only the liver had 
been removed. Minot and Cutler noted hypoglycemia following 
chloroform, carbon tetrachloride, and guanidine poisoning; 
Frank and Isaac noted it when the liver was injured with 
phosphorus. Underhill, MacAdam and Bodansky found that 
when the liver is poisoned with hydrazin, hypoglycemia 
results. 

Hypoglycemia is not observed frequently in clinical hepatic 
insufficiency. Other functions of the liver seem to fail first. 
Nevertheless, instances of hypoglycemia in hepatic disease 
have been encountered. The disappearance of diabetes during 
the development of cirrhosis of the liver, as noted by Claude 
Bernard, Bordley and others, might be considered as an early 
tendency toward hypoglycemia. True hypoglycemia, with all 
the clinical signs thereof, has been observed by Cross and 
Blackford in cases of acute hepatitis following intravenous 
injection of arsphenamine, by Howard in cases of acute yellow 
atrophy of the liver, by Judd and Beaver in cases of subacute 
atrophy of the liver, by Pollack and Long in cases of thrombosis 
of the hepatic artery, by Cammedge in patients with mild 
degrees of hepatic insufficiency, and by Wilder after surgical 
procedures on patients with hepatic disease. True, in these 
cases the hypoglycemia has been largely an incidental, although 
important, finding. Elliot, Nadler and Wolfer were the first to 
report a case of hepatic disease in which hypoglycemia so 
dominated the clinical picture that hyperinsulinism was 
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suspected. They proved, by a carefully studied case of primary 
carcinoma of the liver, from the carcinomatous cells of which 
insulin was not recovered, that hypoglycemia simulating 
hyperinsulinism could occur in disease of the liver. Two years 
later, Crawford reported a similar case of hepatogenous 
hypoglycemia associated with a primary hepatic cell carcinoma. 

In 1931, Bielschowsky reported a case of spontaneous 
hypoglycemia associated with carcinoma of the stomach, with 
extensive metastasis to the liver. In the same paper he also 
reported a hyperfunctioning islet tumor of the pancreas in a 
case of diabetes. In both of these cases there was no histologic 
evidence of glycogen in the liver. 

To our knowledge, there have been no cases reported in 
which hypoglycemia resulted from, or was associated with 
extensive fatty changes in the liver. The 2 cases here to be 
reported are therefore of considerable clinical significance. 
The first case was especially interesting because of a prolonged 
period of resistance to insulin before the advent of hypo- 
glycemic attacks; the second, because the liver grossly ap- 
peared normal and unexpectedly was the site of marked 
histologic changes. 


REPORT OF CASES 


Case 1. The patient was a widow aged forty-three years. Her mother 
had diabetes. Seven years before the patient’s admission to The Mayo 
Clinic, diabetes had been discovered following onset of the cardinal symp- 
toms of the disease. Treatment at first had been haphazard. Generally 
she had had sugar in the urine except for a few weeks each year when she 
had been treated at Carlsbad by means of a “starvation” diet. The dia- 
betes, which at first had been comparatively mild, gradually had increased 
in severity. 

At her first visit to the clinic in July, 1929, the value for blood sugar 
was 190 mg. per 100 c.c. and urinalysis disclosed 5 per cent sugar. On a 
diet fairly low in carbohydrate (glucose value about 120 gm.), about 70 
units of insulin were required daily to keep the urine sugar-free. 

From January to March, 1930, the patient suffered from severe, watery 
diarrhea that was thought to be neurogenic or pancreatic in origin. Follow- 
ing this, intractable glycosuria developed, which did not respond to huge 
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doses of insulin. On many days, although 500 or 600 units of insulin would 
be given in twenty-four hours, the value for blood sugar would remain 
above 250 mg. per 100 c.c., and the urine would contain as much as 50 gm. 
of sugar. If the insulin were reduced in amount, weakness, lethargy and 
pruritus vulvae occurred. Shortly after the onset of this resistance to 
insulin she began having severe and prolonged reactions to insulin. These 
occurred in cycles, and were not related to the amount of insulin given. 
On occasions, 10 units of insulin produced typical hypoglycemic symptoms. 
When the blood sugar was dropping, hypoglycemic symptoms would 
appear, even though the urine still contained sugar. Often, recovery from 
hypoglycemia was delayed even though enormous amounts of carbohydrate 
were ingested. Even after glucose had been given intravenously, severe 
pain in the left upper abdominal quadrant, semistupor, sweating, palpita- 
tion, tachycardia, and profound weakness would persist for several hours. 
After she had recovered from such an attack the patient looked well, 
and it was difficult to believe that she was, or had been, ill. This phase of 
her illness, namely, resistance to insulin, associated with periodic, severe 
hypoglycemic attacks, lasted about a year. 

In November, 1931 the glycosuria became ameliorated following institu- 
tion of a rigid reduction regimen (total daily calories 500). Administration 
of insulin was discontinued, and never again was resumed. Her weight, 
which had been stationary at 203 pounds (92.1 kg.) dropped to 161 pounds 
(73 kg.). The glycosuria was reduced to traces, but the urine rarely became 
entirely sugar-free. In June, 1932 she began to have spontaneous attacks 
of hypoglycemia, similar in all respects to the former insulin reactions. 
At such times the value for blood sugar often dropped as low as 30 mg. 
per 100 c.c. The hypoglycemic symptoms were not always parallel to the 
value for blood sugar, and occasionally definite hypoglycemic symptoms 
appeared before the value dropped below 120 mg. These attacks occurred 
at intervals, varying from a few days to three weeks, during which she 
seemed to be in comparatively good health. Following inception of these 
attacks, it became necessary to resort to a diet high in carbohydrate, with 
frequent feedings day and night. In spite of this diet, and other medical 
measures, frequent and alarming spells of hypoglycemia continued. In 
March, 1933, after removal of an infected tooth, two hypoglycemic at- 
tacks occurred within twelve hours. The woman lapsed into coma and 
remained in this condition for nearly two weeks, although the value for 
blood sugar was promptly elevated and was maintained well above 250 mg. 
The cause of this prolonged attack was never determined. When she re- 
gained consciousness, she was found to have definite changes in personality 
and widespread peripheral neuritis, involving the four extremities and 
the olfactory nerve. 
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By September, 1933, she had recovered from the changes in personality 
and from the peripheral neuritis. The hypoglycemic attacks continued 
to recur in severe form. The prodromal symptoms became shorter, and 


Fic. 1. Case 1. Section of liver stained with hematoxylin and eosin. 


as a consequence she would lose consciousness after a few moments’ 
warning. About an hour after 50 or 60 gm. of glucose had been given 
intravenously, consciousness would be restored. By this time, life had 
become so burdensome to her that she gladly consented to an exploratory 
laparotomy which had been recommended the year before. 

At operation the pancreas looked and felt normal. It was not disturbed. 
The liver was small and appeared to be definitely cirrhotic. A small piece 
was excised for examination. Microscopic sections (Fig. 1) stained with 
hematoxylin and eosin, and with sudan 11, revealed extensive replacement 
of the cytoplasm of nearly all the hepatic cells by large droplets of fat, 
resulting in the typical signet ring appearance of the hepatic cells. The 
nuclei were normal and occupied the periphery of the cells. At the periphery 
of some lobules there were a few hepatic cells, with little or no replace- 
ment by fat. The connective tissue of the periportal spaces was increased 
slightly. The increase in the connective tissue was irregular in distribution 
but was usually confined to the periportal spaces, although there were 
some lobules almost surrounded by bands of connective tissue. The connec- 
tive tissue was of the loose, reticular type, containing collections of lympho- 
cytes. There was evidence of some atrophy of the periportal portions of 
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some lobules. The pathologic diagnosis was severe fatty metamorphosis, 
possibly with slight portal cirrhosis. 

Prior to operation, on one occasion, hepatic function, as determined by 
bromsulphalein test, was found to be slightly impaired. Retention of dye 
was graded 1. The percentage of serum bilirubin in the blood was normal. 
Unfortunately, this evidence of impaired hepatic function had not been 
considered to be of much significance and the determination never had 
been repeated, for at no time did any further evidence of hepatic disease 
appear. Physical examination, and extensive special examinations, includ- 
ing roentgenologic examination of the head, determinations of basal 
metabolic rate, roentgenologic studies of the entire gastrointestinal tract, 
intravenous urograms, examinations of stools, repeated studies of the 
blood, Wassermann test, and so forth, were persistently negative. 

Convalescence following the operation was uneventful, and to date, so 
far as is known, the woman continues to excrete small amounts of sugar 
in the urine and to have periodic attacks of hypoglycemia. * 

Case 11. The patient was an unmarried business woman aged thirty- 
three years. In childhood she had had scarlatina; otherwise her health 
had been unusually good until the onset of her present illness in July, 
1931, when she had experienced the first attack of hypoglycemia. This 
had occurred while she was on a week-end outing at a summer resort. 
The previous night she had been up late. On arising in the morning she 
had felt unusually tired. Nevertheless, she had been able to go on a clam 
digging expedition with the other members of the party. On her return, 
about 10:30 A.M., she had complained of being sleepy, had begun to yawn, 
and promptly had gone into a stupor from which she could not be aroused. 
She thought that perhaps she had had a slight convulsion. About 2:30 
p.M., she had wakened, and after eating something, immediately had felt 
better. She remembered very little of this incident except her resentment 

* Since this article was submitted for publication we have had the opportunity of 
reéxamining the patient in Case 1. Her physical condition had not changed materially. 
The attacks of hypoglycemia had become more frequent, occurring often several times 
a day. A bromsulphalein test indicated that hepatic function had decreased materially. 
Retention of dye was graded 4. The serum bilirubin content of the blood was normal. 

The occurrence of fatty metamorphosis of the liver of diabetic depancreatized 
dogs, kept alive with insulin, has been observed frequently. Hypoglycemia has been 
noted as a terminal symptom. Feeding raw pancreas will prevent these hepatic changes 
from taking place. Best, Ferguson and Hershey*’ recently reported that lecithin, betaine 
or choline hydrochloride could be substituted for raw pancreas. These substances not 
only prevented fatal fatty metamorphosis from developing in the livers of depancreatized 
dogs but also freed the liver of fat after the fatty metamorphosis had occurred. As a 
result of this work, and at the suggestion of Dr. Walter Campbell of Toronto, treatment 


with choline hydrochloride has been started in case 1 at the patient’s home. Insufficient 
time has elapsed to allow results to be evaluated. 
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at the attentions of a psychoanalyst who was a member of the party. 
Apparently she had been told that she had had a psychic disturbance of 
some sort. At any rate, acting on the advice of her friends, she had taken 
a vacation of a month, during which she had felt well. She then had re- 
sumed her occupation and had been able to work until Christmas. 

While she had been at work it had been noticed that toward the end 
of the day she had been likely to become irritable and nervous. About 
this time, while she had been attending a motion picture show, an attack 
of diplopia had occurred. On another occasion while she had been watching 
a football game, she had become stubborn, unreasonable, disoriented and 
finally had gone to sleep. 

In January, 1932, contrary to her usual habits, she had begun to over- 
sleep in the morning. Because of the strange things happening to her she 
had been sent to a hospital for observation. A diagnosis had not been made 
and she had been advised to rest. After she had rested for three months, 
during which she had felt fairly well, she had resumed work for three 
months, when she again had been hospitalized because of hysterical spells, 
attacks of weakness, nervousness and crying, and spells in which she was 
not herself. By this time it had become evident that food would abort 
or shorten the attacks. In August, 1932, she had had an epileptiform sei- 
zure, beginning with a scream and followed by clonic and tonic spasms, 
and frothing at the mouth. Hospitalization again had been necessary 
and at this visit a blood sugar determination had been made, and the report 
had been 70 mg. per 100 c.c. She had been told that her blood sugar was 
low, and a diet high in carbohydrate had been prescribed. Since then, she 
had had six or seven convulsions, in one of which the left central incisor 
tooth had been fractured in attempt to open the jaws. The spells of yawn- 
ing, somnolence, disorientation, weakness and drunken behavior had 
continued, and had become more difficult to control with food. Intravenous 
injections of glucose had been necessary several times, for treatment 
often had been difficult because of the patient’s aversion to sweets and 
her refusal to take food at the onset of an attack. Other symptoms that had 
been noted were paresthesia of the hands, weakness, gastric distress and 
nausea. Sweating almost never had occurred. 

In May, 1933 she had consulted Dr. John T. Bird of Spokane, Washing- 
ton. We repeated many of Doctor Bird’s studies and in each instance his 
results were verified. We have taken the liberty of reporting the results 
of some of his studies which we did not repeat. Doctor Bird had made 
thorough, careful study of the case, extending over several months. While 
the patient had been under his care she had progressed fairly satisfac- 
torily as the result of a high carbohydrate diet with frequent feedings. 
As soon as she deviated from this regimen, however, her symptoms imme- 
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diately had returned. As it had become evident that permanent improve- 
ment was unlikely to take place the question of the advisability of 
pancreatic resection arose and she was referred to the clinic. She arrived 
at the clinic on October 19, 1933. 

En route she had discontinued the use of sugar between meals and in 
consequence her condition had become much worse. At the time of her 
initial examination her behavior was that of a person in the second stage 
of acute alcoholic intoxication. She was alternately facetious and quarrel- 
some. Her memory was defective. Her speech was thick, and her gait 
and stance ataxic. Generalized muscular weakness was present, but the 
reflexes were normal and pathologic reflexes were not obtainable. Except 
for the findings obvious on inspection, physical examination disclosed 
nothing of consequence. There was no sweating. Her weight was 116 pounds 
(42.6 kg.) instead of her reported usual weight of 109 pounds (49.4 kg.). 
The blood pressure was 124 mm. of mercury systolic and 80 diastolic. 
The value for blood sugar was found to be 36 mg. for each 100 c.c. 

The patient was immediately hospitalized. Detailed laboratory studies 
were made. Analysis of the data established the following facts: 1. The 
blood sugar tended constantly to fall to hypoglycemic levels (30 mg. or 
lower for each 100 c.c.) unless supported by frequent feedings of carbo- 
hydrate. 2. Fifty grams of glucose, given by mouth, generally but not 
always raised the value for blood sugar. The maximal effect occurred 
in about an hour. At the end of two hours the blood sugar was at its former 
level. 3. The blood sugar could be raised from hypoglycemic levels to 
normal by administration of epinephrine. The height of the rise occurred 
at the end of one hour. 4. Elevation of the blood sugar was accompanied 
by elevation of the basal metabolic rate and respiratory quotient. For the 
sake of completeness, the results of other laboratory examinations are 
recorded in an appendix to this article. 

Exploration of the abdomen, through an upper left rectus incision, 
revealed a small nodule on the upper border of the pancreas. This nodule 
proved to be a lymph node. The pancreas was a little larger than normal. 
Nodules could not be felt in it, and it was not resected. The liver appeared 
normal except that it was somewhat light in color. A small piece was 
excised. 

Microscopic sections (Fig. 2) of the piece of liver stained with hema- 
toxylin and eosin, and with sudan 111, showed the hepatic cells to be palely 
staining. Throughout all portions of the lobules there were either fine or 
large droplets of fat in the hepatic cells. The nuclei were essentially normal 
in appearance. In the cells containing the larger droplets there was the 
typical signet ring appearance. There was an extremely slight increase 
in the periportal connective tissue, with slight lymphocytic infiltration. 
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The cells at the periphery of the lobules were slightly less affected. The 
pathologic diagnosis was moderately severe fatty metamorphosis. 
Following operation the patient made an uneventful convalescence. 


Fic. 2. Case 11. Section of liver stained with hematoxylin and eosin. 


No improvement occurred, and she was dismissed with instructions to 
continue with a diet high in carbohydrate and low in protein, and to take 
frequent feedings. 


COMMENT 


The first patient used large amounts of sodium isoamylethy] 
barbiturate (sodium amytal) and other sedatives. What effect 
these drugs may have had on the liver is problematical. The 
second patient used no drugs, yet the changes in the liver were 
almost equal in magnitude to those found in the first patient. 
In each case the histologic appearance of the liver was very 
sumilar to that which can be produced experimentally in dogs 
by the repeated injections of carbon tetrachloride and other 
hepatic poisons. Neither patient used alcohol. 

The prolonged spell of coma which persisted after the blood 
sugar was raised and the periodicity of the hypoglycemic 
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attacks of the first patient are difficult to explain. The coma 
may have been the result of diffuse changes in the central 
nervous system such as have been found after severe insulin 
shock by Terplan and by Wohlwill. The cerebrospinal fluid was 
normal. However, the coma may have been similar to the so- 
called “hepatic coma” or the symptoms of the terminal 
stage following hepatectomy of animals. Recently rhythmic 
functioning of the liver has been emphasized by Mdllerstrém 
and Forsgren as well as by Higgins. If this mechanism is 
invoked, the periodicity of the hypoglycemic attacks does not 
appear so inexplicable. The fact that the liver of the second 
patient appeared normal at operation makes one wonder how 
often histologic changes would have been found in other similar 
cases had biopsy of the liver been made. The liver in the case of 
carcinoma of the islands reported by Wilder, Allan, Power and 
Robertson contained some fat but did not have the histologic 
appearance observed in the cases reported in this paper. In 
another case of hypoglycemia recently encountered, the result 
of metastatic carcinoma of the liver, the primary focus of 
which has not as yet been established, the liver contained some 
fat; but here also the histologic picture was different from that 
observed in the 2 cases here reported. Glycogen was found on 
chemical analysis in each liver, 2.9 per cent in Case 1 and 5.2 per 
cent in Case 11, calculated as glucose. Prior to operation which 
was done under ether anesthesia each patient was given glucose 
intravenously. Determinations of the glycogen content of any 
organ under such conditions are not particularly informative. 
Nevertheless it is of interest to know that these livers continued 
to possess the capacity for storage of glycogen. 

No positive conclusions can be drawn from these 2 cases. 
The evidence for and against hyperinsulinism, or hepatogenous 
hypoglycemia, or even an unknown physiologic disturbance 
responsible for both the hepatic changes and the hypoglycemia, 
is indecisive. In Case 1, there is presumptive evidence in favor 
of hepatogenous hypoglycemia. This evidence can be sum- 
marized as follows: 
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1. There was obvious gross and microscopic pathologic 
change in the liver. Hypoglycemia always occurs if the liver is 
removed experimentally and may occur when it is crippled by 
disease. 

2. The prolonged phase of insulin resistance prior to the 
onset of hypoglycemic symptoms tends to incriminate the liver. 
It is well known that in diabetes with hepatic disease insulin 
resistance may be marked. Hemachromotosis, for example, 
may be associated with severe degrees of insulin resistance. 

3. Hypoglycemic symptoms sometimes occurred with a 
comparatively high level of the blood sugar. In depancreatized 
hepatectomized animals hypoglycemic symptoms appear at 
higher levels than in hepatectomized animals. 

4. The presence of diabetes argues for deficient production 
rather than over-production of insulin. 

In Case 11 the evidence in favor of hepatogenous hypo- 
glycemia is less definite. The chief points in favor of it are the 
microscopic findings in the liver and the absence of a gross 
lesion in the pancreas. 

If in the cases reported, the disease be attributed to the 
liver one must assume the existence of a specific type of hepatic 
dysfunction in which only one of the numerous functions of the 
liver is deranged. Nevertheless, in the face of organic hepatic 
changes is it any more illogical to assume a functional failure 
on the part of the liver to mobilize glycogen, than it is to assume 
a functional hyperactivity on the part of islands of Langer- 
hans, histologically normal? 


APPENDIX 


Laboratory Results in Case uu. Leucocytes numbered 10,400 
per cubic millimeter of blood. The percentage of different types 
of leucocytes was as follows: lymphocytes 20, monocytes 8.5, 
neutrophiles 68 and eosinophiles 3.5. Urinalysis on one occasion 
gave a specific gravity of 1.010, an acid reaction, presence of 
slight to moderate amounts of albumin, no sugar, and five pus 
cells to the high-power microscopic field. Roentgenograms 
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of the head gave evidence of a calcified pineal body. The 
serologic test for syphilis was negative. Roentgenologic exami- 
nation of the abdomen for calcium in the pancreas was negative. 
A series of determinations of the basal metabolic rate and of 
the respiratory quotient was made by Boothby. The results of 
these are given in Table 1. 

TABLE | 


RELATIONSHIP OF BLOOD SUGAR TO BASAL METABOLIC RATE AND RESPIRATORY QUOTIENT 
IN CASE Il 


| Basal Blood Sugar 
Metabolic (Metbod of 
Rate — Folin and Wu) 


October 24 


1 hour after giving 50 gm. glucose 


October 25 


15 minutes after giving 50 gm. glucose 


1 hour after giving the 50 gm. glucose 


2 hours after giving the 50 gm. glucose....| — 2 


The value for serum calcium was 9.6 mg. and for plasma 
lecithin 294 mg. per 100 c.c. The value for cholesterol was 
181 mg. per 100 c.c. of plasma; that for total fatty acids 
370 mg. and that for total lipoids 551 mg. both per 100 c.c. of 
plasma. A liver function test gave no evidence of retention of 
dye. The value for serum bilirubin was 1.0 mg. and the van den 
Bergh reaction was indirect. 

Results of a glucose tolerance test are given in Table 11. 

The blood sugar determined before epinephrine was given 
was 36 mg. per 100 c.c. and after, 87 mg. per 100 c.c. The blood 
sugar, determined before administration of 3.8 grains 
(0.025 gm.) of ephedrine was 42 mg. per 100 c.c. and after, 
47 mg. per 100 c.c. 


-3 | | 
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Electrocardiographic investigation before a glucose toler- 
ance test disclosed a rate of 64, sinus bradycardia, left 
ventricular preponderance, inverted T wave in derivation 11, 
slurred QRS complex in derivations 1 and 1, and notched 
QRS complex in derivation 111. One hour after glucose was given 
a second electrocardiogram showed the T wave in derivation u1 
to be diphasic. Doctor Bird’s roentgenologic examination of 
the stomach and duodenum was negative. Doctor Bird 
administered 100 gm. of levulose and found that it raised the 
blood sugar from a fasting level of 11 mg. per 100 c.c. to 44 mg. 
per 100 c.c. in thirty minutes. One hour later the blood sugar 
had fallen to 30 mg. per 100 c.c. at which level it remained 


stationary for three hours. 


TABLE I 
GLUCOSE TOLERANCE TEST IN CASE II 


| Blood Sugar, Mg. | Urine Sugar 


Relation to Giving of 50 Gm. Glucose 


Negative 
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SOME USUALLY UNRECOGNIZED 
FUNCTIONS OF THE LIVER 


CuHar.tes H. Mayo, M.D., F.A.C.S. 


ROCHESTER, MINN. 


F the various structures of the human body, the student 

() of minute anatomy, or of physiology, may feel that 

the organ which he has under consideration is the most 

vital of the lot. However, a number of the bodily structures 

are necessary to life and among such structures the liver holds 
a prominent place. 

The liver weighs from 1700 to 1850 gm. It is the largest 
homogeneous tissue in one mass in the body, and the variety of 
its functions would cause one to think that it would be com- 
posed of many varied cells. On the contrary, it is simple in 
structure. It consists, really, of two lobes, and it is the only 
structure with a double blood supply. Each lobe is supplied 
by a separate branch of the hepatic artery; the returning veins 
converge before they join the vena cava. Its portal system 
divides to course through each lobe. The biliary tract is united 
as it leaves each lobe to form a single hepatic duct, from which a 
common duct is derived. By methods of injection which pre- 
serve the arteries, veins and ducts, and by removal of the 
remaining tissue of the liver by digestive processes, it has been 
shown that there is no anastomosis between the right and left 
lobes of the liver, any more than there is between the kidneys. 

The subdivisions of the lobes are lobules. The lobules are 
built like a wheel, with rim, spokes and hub. At the rim is the 
biliary duct system, and the supply of arterial, and of portal 
blood. At the hub is the central vein, where is collected the 
blood that has flowed through the lobule, along the spokes, and 
by which the blood is returned to the general venous system. 
The accumulated bile passes through the minute bile ducts into 
the biliary tract. These cells of the liver, just like a measure of 
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peas, have spaces between them which are filled with another 
type of cell, called stellate or Kupffer cells. The Kupffer cells 
act like macrophages, dealing with foreign bodies in the blood, 
and undoubtedly here it is that the liver destroys bacteria. 
In operating on the gall bladder Judd has removed a small 
piece of liver at some distance from the gall bladder. Sometimes 
he has taken this tissue from the right lobe, and sometimes 
from the left, for bacterial study; positive cultures were 
obtained from 27 per cent of these pieces of liver, and from 47 
per cent of the pieces of gall bladder. 

The liver receives fresh heart blood from the hepatic artery, 
and the portal venous system carries to it the blood from the 
organs of the abdomen: the spleen and the digestive organs, 
including the intestine. In the liver this blood is made fit to 
mingle with the blood of the general circulation. Blood from 
these abdominal viscera, especially that from the colon, may 
contain various absorbed bacteria, and the liver helps to 
destroy them. This great structure Is, in truth, man’s coal-bin. 
It is filled with dark blood, rich in carbon and in nourishment 
that is largely in the form of carbohydrates, the result of 
accumulation from the last meal. Carbohydrates, which 
form the bulk of our food, are easily digested and easily stored 
in the liver as liver glycogen, which represents approximately a 
third of the sugar in the body; another third, approximately, 
is in the muscles, and muscular fatigue is due to reduction of 
sugar, in the course of which lactic acid is formed. When we are 
too active and lack rest, too much lactic acid accumulates, and 
exhaustion appears. We become rested when this is breathed 
out as carbon dioxide and in part is restored to the muscles as 
sugar or glycogen. Between the liver and the muscle is the 
blood sugar or glucose for constant refueling; this itself is 
supplied by the liver glycogen. In diabetes the liver seems 
unable to maintain its function as a place of storage, and we 
have an excess of blood sugar. 

A considerable amount of protein undergoes change in the 
liver. The liver splits off the nitrogenous portions, and these 
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become innocuous urea, to be eliminated by the kidney. This is 
called deaminization, and the rest of this protein is used the 
same as carbohydrates. The liver is responsible for formation 
of urea, whether it occurs within the organ or outside 
of it. 

Probably the liver has a detoxicating function; it gets rid of 
the poisonous products which sometimes are taken into the 
intestines, and passed on to the liver. Knowledge of some of this 
is based on theory only, but it is known that the liver specifically 
destroys strychnine, nicotine, and some of the other alkaloids, 
and it protects against toxic substances such as ammonia, 
phenol and so forth. It seems to metabolize iron, and probably 
this is done by the Kupffer cells. The liver also is markedly 
concerned in the coagulation of blood. The stellate cells prob- 
ably are the site of formation of fibrinogen which is necessary 
for coagulation. 

One of the many functions of the liver is the making of bile. 
Bilirubin, one constituent of bile, is made in the reticulo- 
endothelial system, and is largely composed of broken-down 
hemoglobin. From the spleen comes a considerable amount of 
hemoglobin, the source of which is the worn out red blood cells, 
and from the marrow of long bones, where new red blood cells 
are formed, comes more hemoglobin. Thus, the venous blood 
from the spleen, arms and legs would be expected to have much 
more hemoglobin than is found in the arterial blood supplying 
them. 

The action of bile salts, which are made in the hepatic 
cells, enables fats to be assimilated and absorbed. Cholesterol 
has much to do with development of certain types of gallstones; 
some of them are almost pure cholesterol. This fat, poured into 
the intestine, disappears; its origin is not known, nor is it known 
as yet, just what becomes of it. Bilirubinate of calcium is 
another constituent which, under proper tension, becomes a 
constituent of gallstones. Even calcium bicarbonate stones are 
found in chronically infected, cystic gall bladders, with 
incomplete blocking of the cystic duct. 
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Gall bladders are possessed by practically all animals which 
live off the soil, on grasses and vegetables. The bile in the gall 
bladder of man is of a concentration approximately ten times 
greater than it is possible for the liver to make; evidently the 
water of the bile passes through the wall of the gall bladder into 
the lymphatic channels and veins of the liver, at the point of its 
attachment. Bile pigment, which is visible only by concentrat- 
ing constituents of bile, is eliminated by the hepatic cells but is 
probably produced by the more active reticulated tissue cells 
concerned in the destruction and production of erythrocytes, 
such as those in the spleen and long bones, and is returned to 
the blood stream by the lymphatic and venous channels of the 
liver. Approximately 30 or 40 c.c. of bile are found normally 
in the gall bladder; this represents 300 or 400 c.c. of bile as it is 
made by the liver. Although the liver is constantly making bile, 
its activity in this respect varies greatly. Much bile is delivered 
to mix with food as the Iatter passes from the stomach into the 
duodenum, and the bile is emptied through the same outlet 
as that through which the pancreatic digestive secretion is 
emptied. After the food has left the stomach and duodenum, 
the major activity of the liver is reduced, and, if the gall blad- 
der is capable of function, regardless of some disease, it is 
engaged in filtering most of the bile fluids until the next 
meal. 

The flow of bile through the common duct varies widely in 
accordance with the eating of meals, and depending on whether 
the gall bladder is working under tension. This is also true of 
the common and hepatic ducts. 

The gall bladder has no power of suction. It is a flaccid sac, 
lined by mucous membrane, and if the end of the common 
duct, surrounded by the sphincter of Oddi, which is made of 
many short bands of muscle, did not close the end of the duct, 
bile would not get into the gall bladder. This sphincter muscle 
is under the control of the sympathetic nervous system, and 
if the tension is increased the gall bladder might have to filter 
as much as sixteen times more fluid than normally. There 
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might be so much work that the mucous membrane, supplied 
by the large cystic artery, would be unable to secrete sufficient 
colloidal mucins to maintain, in a solvent state, this excess 
of highly concentrated bile, and from the residue stones might 
form from time to time to get rid of the sand and loose material, 
events possibly separated by long periods of time. Small stones 
and also large stones of varying types are formed, according to 
the constituents of the bile. 

If the common bile duct of an animal such as the dog were 
ligated jaundice would not appear for approximately five 
days, for the gall bladder can filter all fluids for that period of 
time. If the cystic duct were also ligated, jaundice would appear 
within a few hours. In man, not ligation but overwork of the 
gall bladder through spasm of the outlet. makes variation in 
the color of the intestinal content and disturbance in intestinal 
digestion; such troubles are probably associated with the 
deranged action of the sympathetic nervous system. 

Most of the antlered animals are leaf eaters, and do not 
have gall bladders. The elephant is a leaf eater and has no gall 
bladder; the horse, originally a leaf eater, now eats grass and 
leaves, and has no gall bladder. The pocket gopher, living 
under the ground and feeding under the ground, has no gall 
bladder, but the striped gopher, living under the ground and 
feeding above ground, has a gall bladder. The mouse has a 
gall bladder. The gall bladders of many human beings do not 
function, and have not functioned for a long time; they may be 
filled with stones, or stricture of the cystic duct may have 
caused the gall bladder to become functionless. If the gall 
bladder is removed, the liver empties its bile as it is made, 
rapidly or slowly, into the intestinal tract, with the same facil- 
ity as that of animals which have no gall bladder. After removal! 
of the gall bladder, the bile in the common duct becomes 
more concentrated than it normally is; this is evidence that the 
common duct tends to take over the function of the gall 
bladder. The sympathetic trigger, which apparently is at the 
juncture of the cystic duct and the pelvis of the gall bladder, 
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artly controls also the outlet of the common duct and thus 
controls refilling of the gall bladder. 

Disease of the gall bladder became a surgical problem 
about forty years ago. However, the patients who accepted 
operation were for the most part those who had jaundice or 
intense colic. Roentgen rays were discovered thirty-five years 
ago, but some years passed before their use was developed 
to such an extent that the presence of stones could be revealed. 
We had not learned to interpret roentgenograms; the aid of 
dyes was not thought of. Internists and surgeons depended 
largely on the history, and on careful examination, and all the 
contributing factors that could be studied, and were less 
dependent on the roentgen rays, in deciding for or against 
exploration. This led not only to dealing with gallstones and 
diseased gall bladders, and with obstruction of the common 
and cystic ducts, but to treatment In many cases in earlier 
stages of disease, before stone had formed. In such cases there 
were only changes in mucous membrane, necrosed spots with 
fatty changes, the strawberry gall bladder, and papilloma, 
which we know are results of local infection with consequent 
hyperplasia. We did not then appreciate the significance of 
dark, hard livers with thick, round edges, instead of hatchet- 
like soft edges; even adhesions of surrounding tissue to the 
liver or gall bladder were not appreciated. Today we are still 
operating in some bad cases of cholecystic disease with asso- 
ciated jaundice, colic, or less severe distress, but we are depend- 
ing too much on demonstration of the presence of stones by 
roentgen rays. So many people are left to suffer for several 
years, before stones, which can be demonstrated roentgeno- 
logically, are found, when they could have been relieved earlier. 

An enormous amount of additional knowledge concerning 
the physiology of the liver is now available. Nevertheless, 
very little advance has been made, through earlier surgery 
or even medical measures, in preventing mechanically pro- 
duced disease of the liver and gall bladder. The surgeon waits 
for the internist to diagnose gallstones and advise operation. 
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This is true notwithstanding that we, I believe, admit that 
gallstones are not primary, that there is first biliary tension, 
next hepatitis or grades of cholangeitis, and third, cholecystitis, 
with possibly early or late development of stones. It is interest- 
ing to me, and [| hope to you, that in 1903, thirty years ago, 
in discussing a paper read before this association by Dr. Mack 
Rogers, of Birmingham, I spoke as follows: 


The essayist has brought up the question of diagnosis. I think if we 
follow very closely the symptoms, as he described them, we will not do 
very many gallstone operations. In the last two years I presume one-half 
of our gallstone cases have been picked from the so-called stomach or 
indigestion cases. The trouble is that in the surgery of the upper abdomen 
we have been waiting for these gallstones to knock at the door and demand 
to be let out; yet in the lower half of the abdomen, if patients complained 
of one-quarter the symptoms they have in the upper half, they would be 
operated on immediately. 


You see, I have done the reprehensible thing of rereading 
my own words. I repeat them here in order to say that I 


believe the same need for earlier operation still exists, and 
perhaps to have the slightly malicious pleasure of saying 
that I am of the same opinion still. 

No structure of the body has as great power of regeneration 
as has the liver. If 70 per cent of a dog’s liver is removed, 
within eight weeks the liver will return to normal weight. In 
three operations, more liver may be removed than the dog 
originally had; yet after eight weeks’ rest he will still have a 
liver of normal weight. This power of regeneration of the liver, 
and its power of recovery of function is exceedingly great, 
if it only can have the opportunity for regeneration between 
attacks, or through eradication of disease. Too much stress 
is laid on roentgenographic diagnosis, and relatively too little 
on a carefully elicited history and a carefully examined patient. 
Roentgenograms should be employed for corroborative evi- 
dence; they should not precede the diagnosis if we are to avoid 
permanent injury to the hepatic system. If operation is too 
greatly delayed, the pancreas may be affected by the same 
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infection as that which causes disturbance of the liver. Eventu- 
ally we perform some type of operation; usually we remove the 
gall bladder, and by so doing we probably greatly improve 
the patient’s condition. However, we tend to operate far too 
late to eradicate all of the disease, for by that time general 
disease of the biliary tract has set in. 


DISCUSSION ON PAPERS OF DRS. JUDD AND MAYO 


Dr. Harry H. Kerr, Washington, D. C.: I believe the evidence is 
gradually accumulating that will refute the hypothesis that there is a 
condition of hypoinsulinism and hyperinsulinism similar to a like condi- 
tion seen in the thyroid. 

In the cases reported to date without adenoma some improved follow- 
ing partial resection of the pancreas, and the authors felt that additional 
resection might have brought additional improvement. I wish to add a 
case in which all of the body and tail were removed with no more improve- 
ment than in those cases with a less radical resection. 

The patient was a white male, aged sixty-four, with a negative past 
history who began to notice progressive weakness, loss of weight and 
occasional attacks of syncope, from which he recovered spontaneously. 
These attacks became more severe. He had had some indigestion and 
postprandial discomfort for two years. Just before his admission to the 
hospital he developed nausea and vomiting and his syncopal attacks be- 
came alarming. Before his illness he weighed 132 pounds and now weighed 
116. 

The examination on admission was essentially negative, except for 
his extreme emaciation, weakness, low blood pressure and marked second- 
ary anemia. The urine was normal and the Wassermann reaction negative. 
The blood sugar on successive days was 58, 33, 77, 55, 48 and 50 per 
cent. 

A diagnosis was made of a probable adenoma of the island of Langer- 
hans. 

On June 26, 1933, under avertin and gas anesthesia the pancreas was 
explored and no adenoma discovered. The adrenals were normal. The entire 
body and tail of the pancreas were removed and the abdomen was closed 
with a Penrose drain. 

The portion of the pancreas removed weighed 34.6 gm. and was 12 X 4 
X 2 cm. in size. Sections from various portions showed numerous well- 
defined islands of Langerhans; in many fields five or six islands were 
seen. No adenoma was found. 
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After a stormy convalescence the patient left the hospital. He has 
increased slightly in weight, has no more syncopal attacks, although he 
still has a great deal of weakness and a marked secondary anemia. 

The blood sugar was over 100 per cent for three days following opera- 
tion but since then has been lower: 89, 60 and 85 per cent. The blood pres- 
sure is still low although higher than before his admission to the hospital. 

Dr. Georce J. Hever, New York, N. Y.: In connection with the 
question raised by Dr. Judd as to the origin of hypoglycemia in his pa- 
tients, I may refer to some experiments recently performed by Dr. Mahoney 
of our surgical staff. Dr. Mahoney, doing hypophysectomies in young 
puppies, observed, postoperatively, symptoms which resembled hypo- 
glycemic shock, and proved that the symptoms were those due to hypo- 
glycemia. These puppies can be brought out of shock by the administration 
of glucose. The work is shortly to be published. It is a complicated topic, 
and I refer to these experiments simply to indicate that hypoglycemia 
may be produced in puppies by complete hypophysectomy alone, without 
damage to the hypothalamus. 


MASSIVE APOPLEXY OF THE LIVER 


Jutius Heywarp TAYLOR, M.D., F.A.C.S. 


COLUMBIA, §.C. 


ITH modern methods of transportation, and 

especially with the advent of the automobile, 

the physician is having to deal more and more 
frequently with the results of violent trauma to various tissues 
of the body. Of the abdominal organs, the most frequently 
injured is probably the liver. We, therefore, feel justified 
in presenting a case of liver injury which would appear to have 
certain unusual features that may be of interest. 


S. D. Colored, male, aged sixty-five years, married, entered the Waver- 
ley Hospital April 27, 1933. He had lived a very active life as a laborer. 
His general health had been good prior to the present illness. A history 
was given of measles, mumps, influenza, pneumonia and malaria in the past, 
and he denied venereal infection. There had been at times mild attacks 
of indigestion. 

Three days prior to admission (April 24, 1933) he began to have pain 
in the abdomen beginning on the right side which seemed to extend from 
the umbilicus to the right and upward toward the right costal margin, 
where the pain appeared to be most severe. The following day the patient 
was nauseated and vomited following a large dose of epsom salts. The 
bowels moved freely that day, although as a rule he was much troubled 
with constipation. 

On entering the hospital April 27, his physical examination revealed 
a mulatto man dehydrated to a noticeable degree. Head: Nose and ears 
negative. Eyes: Conjunctivae anemic; pupils reacted normally to light 
and accommodation. Mouth: Teeth poorly kept, no caries of teeth noted. 
Throat: Negative. Chest: Expansion apparently free and equal on both 
sides. No abnormal pulsations. Heart: Apex beat in normal position. 
Rate and rhythm normal. No murmurs. No apparent enlargement of 
the heart. Blood pressure 130/80. Abdomen: Extreme rigidity of right 
rectus muscle and very tender over upper right abdomen. The point of 
greatest tenderness appeared to be to the right of the costal margin about 
the level of the eighth or ninth cartilage. No masses were felt nor was the 
spleen palpable. The genitourinary system was negative, and the extremi- 
ties and reflexes normal. 
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Laboratory: Urine clear, amber colored, acid and the specific gravity 
1.044. Albumin one plus; no sugar, no acetone; microscopic, an occasional 
pus cell. Blood: Leucocytes 9450, hemoglobin 60 per cent, polymorpho- 
nuclears 74 per cent, lymphocytes 25 per cent, large mononuclears 1 per 
cent. No malaria. Blood Wassermann negative. Upon admission to the 
hospital at 8:00 a.m. April 27, his temperature was 98.4°F., pulse 115, 
respiration 22. At 4:00 P.M. temperature was 102.4°F., pulse 110, respira- 
tion 25. April 28, 4:00 A.M. temperature 98°F., pulse 78, respiration 20. 

Preoperative Diagnosis: Acute cholecystitis. 

Operation: Under general ether anesthetsia, 9:30 A.M., April 28, a 
right rectus incision was made beginning at the ensiform cartilage, expos- 
ing the gall-bladder region. The gall bladder was found to be normal. 
As the right costal margin was elevated there came into view on the 
anterior surface of the liver about 2 inches from its edge, its center in 
line with the gall bladder, an elevated area of Glisson’s capsule 3 inches 
long by 2 inches wide. It appeared to contain a dark fluid. With a syringe 
and a small needle some of this fluid was withdrawn and found to be 
blood-tinged serum showing microscopically 4 plus blood. With this area 
protected by pads, an opening sufficiently large to admit a finger was 
made in the center of the elevated portion of the capsule. The liver tissue 
was found to be quite soft as though breaking down. A small gauze drain 
protected by rubber tissue was introduced and brought out through the 
rectus incision. It was thought at the time that the condition was possibly 
an early stage of a liver abscess. The liver itself so far as it could be seen 
was apparently normal in color and feel. The incision was closed with a 
small opening left for the drain. On April 29, the morning after operation, 
the patient seemed to be in good condition, was taking liquids and felt, 
he said, “very good”; slight jaundice of the conjunctivae was noted 
at this time. One hour after breakfast, the patient said he felt weak and 
smothered, but was in no pain‘and asked to be allowed to sit up. A nurse 
put her arm around him and propped him up, whereupon he collapsed 
and died within a few minutes. 


Ewing in his textbook of pathology, under the heading 
of Liver, mentions the fact that internal hemorrhage of the 
liver may result from a ruptured hemangioma and that the 
fragments of the tumor are to be found at the autopsy. There 
may be a ruptured aneurysm of the hepatic artery. On the 
other hand, certainly a vast majority of liver injuries are 
traumatic, he says. 
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“The only hemorrhage of the liver that I have seen have 
been traumatic,” writes Francis Carter Wood of New York. 
This is a point raised by Gerlach." It is, as he says, perfectly 
possible to have the trauma of such a sort that there is no 
damage to the parietal walls of the abdomen and the hemor- 
rhage may remain entirely beneath the capsule or deep in the 
liver substance. Such damaged livers are seen chiefly in new- 
born children, where the matter has a medicolegal aspect. 
This has been called the lower abdominal apoplexy of the 
newborn by Kiwisch who described the condition in 1841.’ 
There has been much discussion as to its cause. Some hold 
that it does not occur in a normal labor. Kiwisch thinks that 
it is due to the early tying off of the cord. Birch-Hirschfeld 
says it is due to prolonged slow labor and disproportion 
between the dimensions of the canal and the size of the child 
which causes pressure of the ribs on the liver and leads to 
the crushing of that organ. Fahr, on the other hand, thinks 
it possible that chemical changes of the blood in asphyxia 
may be responsible, the wall of the small vessels being dam- 
aged by the excessive carbon dioxide. Some have thought that 
the artificial respiration in swinging the child, or that other 
methods were responsible. 

Sternberg in Aschoff’s Pathological Anatomy calls atten- 
tion to the fact that an aneurysm of the hepatic artery may 
be torn by very slight injury and lead to a central hemorrhage 
in the liver. In addition to mechanical conditions, hemorrhage 
in the liver may be due to infectious and toxic causes both 
in children and adults. Syphilis, typhoid fever, septic diseases, 
phosphorus poisoning, eclampsia, diphtheria, purpura and 
hemophilia are all cited as giving rise to spontaneous hemor- 
rhage. Fahr described in 3 cases of severe, very toxic diphtheria 
extensive changes of the liver in the form of dilatation of the 
capillaries, extensive hemorrhages and necrosis of the liver 


1 Hanke-Labatach. Handbuch der speziellen pathologischen Anatomie and His- 
tologie. Vol. 5, Pt. 1, p. 118. 
? Osterr. med. Webnschr., 1841. 
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cells. Miliary hemorrhages in the liver have been observed in 
cases of pulmonary tuberculosis, though no tuberculosis could 
be found in the liver itself. The changes are supposed to be 
due to toxic effects on the walls of the small veins and the 
hemorrhage may take place as the patient is dying due to 
increased abdominal pressure when the individual attempts 
to get his breath. 

Henke-Lubarsch’s Handbuch* discusses the small hemor- 
rhages which may occur in connection with acute necrosis 
of the liver tissue in infectious diseases. Attention is called 
in this section to the fact that with acute endocarditis and 
diseases of a similar type thrombosis may take place in the 
portal vein and be followed by hemorrhage of the substance 
as the tissue breaks down. 

Roesner in the same volume? calls attention to spontaneous 
hemorrhage occurring in the liver at the site of metastatic 
carcinoma. Cavernous hemangioma also may lead ‘to hemor- 
rhage and the primary lesion may not be noticed unless careful 
microscopical examination is made. Résale notes that in 
eclampsia and other diseases very slight injury may cause 
an extensive hemorrhage; others® cite a fatty liver in a case 
of tuberculosis being torn when the patient made a sudden 
movement; an alcoholic after falling out of bed, and a patient 
with pneumonia turned over in bed and had rupture; during a 
nephrectomy in a pregnant patient very slight pressure 
exerted on the liver cause a hemorrhage. 

Autopsy by Doctor H. H. Plowden, Pathologist to the 
Columbia Hospital, disclosed the following: 


“This was the body of a negro man about sixty-five years of age, well 
developed but rather emaciated. On the anterior abdominal wall was 
a fairly recent operative wound, closed with surgical sutures and carrying 
a small wick drain. This drain went down to the anterior surface of the 
liver, about 3 inches from its lower margin, where it entered a cavity or 
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depression in the liver substance. About its end was a massive blood 


clot. 
“Immediately on opening the abdominal cavity, it was seen to be 


filled with blood, clotted and unclotted. After inspecting all organs except 
the liver, and finding them apparently normal, it was seen that the liver 
was the site of a massive hemorrhage. It was impossible to determine 
where the hemorrhage began, originally, for the central parts of the organ 
were macerated by the size of the hemorrhage. The only remaining portion 
of the liver, easily recognized as such, was the anterior lower margin 
of the organ. The remainder was in a more or less fluid state and could not 
be removed from the body except by cupping the hand and dipping it 


out with the large clots. 
“There was no evidence of a tumor. No evidence was present to 


indicate the possibility of trauma as a factor in the hemorrhage. There 
was no evidence of a cirrhosis in that part of the organ not destroyed by 


the hemorrhage.”’ 


Finally, we feel ourselves forced to the conclusion that our 
patient was the subject of a blow over the anterior surface 
of the liver, resulting in the condition revealed at the opera- 
tion. That he, furthermore, sustained at the same time an 
injury to the wall of a large vessel within the liver which, 
later rupturing at that point, gave rise to the massive hemor- 
rhage within the liver substance. Bursting through the capsule 
on the vault of the liver, the blood finally escaped between 
the liver and the diaphragm causing his sudden collapse and 
death. The absence in the history or the blood findings of 
syphilis would make the possibility of an aneurysm of the 
hepatic artery rather remote and nothing of the sort was 
revealed at the autopsy. 
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INDICATIONS FOR AND END-RESULTS IN 308 
DENERVATIONS OF THE ADRENAL GLANDS 


GEORGE CRILE, M.D., F.A.C.S. 


CLEVELAND, OHIO 


E have now operated on the adrenal glands in 308 

\ \ ) cases in which the patients were suffering from some 

form of disturbance of the neuroglandular system. 

I propose to discuss the end-results in this series of cases and 

to indicate in what types of cases we have found denervation 

of the adrenal glands to be advantageous, and in the presence 
of what conditions it is contraindicated. 


IMMEDIATE RESULTS 


Since adrenal denervation is performed in a territory 
of meager sensory innervation, and the blood loss is slight, 


there is but little shock. There have been no deaths from anes- 
thesia, pneumonia, shock, or hemorrhage. There have been two 
physiologic deaths, but such deaths are now easily avoidable. 
In both of these cases there was clear evidence at the post- 
mortem examination that one or both adrenal glands had been 
severely injured, in the one instance by loss of blood supply; 
in the other by hemorrhage into both glands. 

It is most important to state that the clinical results 
in cases of diseases of mental or psychic origin, which may be 
confused with neurocirculatory asthenia, are negative. The dif- 
ferential diagnosis can be made with reasonable certainty by a 
careful history and physical examination. 

The day following the first denervation the patient will 
notice a lessening of consciousness of his heart; he will experi- 
ence a diminution of the feeling of nervous tension; he will 
observe a lessening of the sweating; a warming of the skin; and 
the nurse will notice that the patient is less restless—a sequence 
similar to that which is observed after thyroidectomy for 
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hyperthyroidism. If the first denervation produces none of 
these beneficial results, it will be because the diagnosis is 
incorrect and the second denervation need not be performed. In 
correctly diagnosed cases, the second denervation will be fol- 
lowed by further improvement along the same lines, and the 
general improvement continues steadily, just as in cases of 
hyperthyroidism after thyroidectomy. 

Among the inconstant but frequent results is the dis- 
appearance of constipation and indigestion. 


LATE RESULTS 


A most important question regarding adrenal denervation 
is in regard to the late effects. As there was no precedent, in 
our first operations on the adrenal glands which were uni- 
lateral adrenalectomies we proceeded with extreme caution 
taking at first cases whose outlook was hopeless. We then 
waited a long time to see if any unfavorable results followed 
the adrenalectomy. 

Unilateral Adrenalectomy: We have performed 52 unilateral 
adrenalectomies, the oldest having been performed nineteen 
years ago. No suggestion of either immediate or later unfavor- 
able results has been observed. It is just this factor of safety 
that has made unilateral adrenalectomy relatively ineffective. 
There would not be expected, and there have been, no adverse 
effects from unilateral adrenalectomy. For exactly the same 
reason, the curative effects are usually temporary, just as the 
curative effects of a single lobectomy for hyperthyroidism are 
usually temporary. 

Adrenal Denervation: After each of our 256 adrenal denerva- 
tions, we have watched the results closely for adverse physio- 
logic effects. 

In the class of cases subjected to denervation, one would 
expect certain postoperative disturbances within the course of 
the first six months, such as are seen after thyroidectomy in 
cases of hyperthyroidism and after operations for peptic ulcer. 
In several instances there were cycles of vomiting and diarrhea 


i 


380 GEORGE CRILE 


with attendant depression. This suggests a diminished cortical 
function, but these attacks were transient. In no case has there 
been clear evidence of adrenal deficiency. 

It must not be forgotten that in denervation we are deal- 
ing with powerful glands, glands that are essential to life. It 
is the very power of these glands that fabricates the diseases 
under discussion. On the other hand, it is the same power that 
gives the possibility of abatement or cure of the formidable 
diseases in which denervation is employed. 

Mental Capacity: We have seen no decline in mental capac- 
ity after adrenal denervation. Just as when an early subtotal 
thyroidectomy is done, and a normal thyroid balance follows, 
the patient carries his intellectual and executive work normally. 

Emotional Effects: The most agreeable result of adrenal 
denervation is the permanent emotional Improvement in 
those patients who before operation were irritable, unstabel, 
and unbearable. The path of these patients thus far has 
remained smooth and the operation is greatly appreciated, 
not only by the patient, but also by the family of the patient. 

Headache: Many of our patients are completely relieved 
of persistent headache. 

Digestion: The annoying indigestion, gaseous eructations, 
etc., which are so commonly the lot of high-strung individuals, 
are In most cases relieved. 

Constipation: One of the most fortunate results of adrenal 
denervation is the relief from spastic constipation. Happily, 
this occurs in most Instances. 

Sexual Function: There has been no notable change in this 
respect beyond the difference between health and disease, that 
is, as after other diseases, with cure, normal sexual function 
returns. 

Menstruation: In some cases, menstrual irregularities are 
corrected. This would seem to be the effect of improved 
general health and not of a specific action. 

Exophthalmos: In several cases, exophthalmos of con- 
siderable standing and prominence has been markedly relieved; 
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and, conversely, in one patient the exophthalmos actually 
increased after adrenal denervation. 

Facial Expression: One of the constant results has been 
the transformation of the drawn, worried, fretted, fatigued 
facial expression, into one of contentment. 

Perspiration: In many of our patients, profuse perspira- 
tion, often cold, dripping sweating, was present at the time 
of operation. This is immediately abated. In some instances 
there has been a moderate recurrence of the sweating but 
adaptive sweating does not occur, and this is an important 
point. In other words, after denervation of the adrenal glands, 
there is not complete dryness of the skin as after lumbar and 
dorsal ganglionectomy. After denervation, the effect on 
sweating is analogous to that which follows thyroidectomy. 

Texture of the Skin: The texture of the skin after denerva- 
tion of the adrenal glands is not notably affected. 


CONTRAINDICATIONS 


Established hypertension in older patients appears to 
be unaffected by adrenal denervation. Although the early 
effects of the operation may seem favorable, the blood pressure 
soon regains its former level. In cases of early hypertension, 
especially in younger people or when it is associated with 
hyperthyroidism, the operation seems to arrest the process 
and even if the blood pressure is not permanently lowered, 
the condition does not advance. 

Although Raynaud’s disease and scleroderma are the result 
of an abnormal functioning of the sympathetic system, the 
results of adrenal denervation in cases of these diseases do 
not as yet justify the application of this method of 
treatment. 

Adrenal denervation is ineffective in the treatment of 
Buerger’s disease, of asthenia, of psychoses, of neurasthenia, 
or of any condition in which the seat of disturbance is in the 
brain. 
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INDICATIONS AND END-RESULTS 


Neurocirculatory Asthenia: Neurocirculatory asthenia is 
a pathologic state of excessive stimulation of the adrenal 
sympathetic nervous system. Since other forms of treatment 
have failed uniformly, we followed logically the results secured 
by the surgical treatment of hyperthyroidism and sought in 
cases of neurocirculatory asthenia to reduce the activity 
of the adrenal sympathetic system. 

Neurocirculatory asthenia presents perhaps the most 
positive indication for adrenal denervation. For this disease 
this operation is practically a specific cure. 

We have operated on 76 cases of uncomplicated neuro- 
circulatory asthenia with cure or improvement in 93.8 per cent. 
In 87 per cent a complete cure has been established. 

In 38 cases neurocirculatory asthenia was complicated 
by a psychoneurosis. In most of these cases although the 
objective symptoms were improved by the operation, the 
subjective symptoms, as one would expect, were unaffected. 

Hyperthyroidism: It is not necessary at this time to dis- 
cuss the interrelationship of the thyroid and adrenal glands. A 
consideration of that interrelationship, however, makes it 
obvious that if the connection between the adrenal glands 
and the organism can be broken, not only will the bodywide 
stimulation which is present in hyperthyroidism be cut down, 
but the activity of the thyroid gland itself will be diminished. 

The immediate effects of adrenal denervation in a case 
of hyperthyroidism may be favorably compared with those of 
thyroidectomy. After thyroidectomy the patient is at first 
extremely nervous and difficult to quiet, while after denerva- 
tion, to the extent that preoperative excitation is avoided, 
the patient is usually calm and rests well. More sedatives are 
required after thyroidectomy than after adrenal denervation. 
After thyroidectomy the pulse rate is usually increased and 
remains so for several hours; after adrenal denervation the 
pulse rate gradually drops. Excessive perspiration is noted 
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after thyroidectomy and little or no perspiration occurs after 
adrenal denervation. 

The immediate beneficial results are thus obvious; the 
remote results should be just as obvious since the power of 
the adrenals to excite the thyroid to increased activity is 
permanently lessened. In our series of cases of hyperthy- 
roidism associated with hyperplasia of the thyroid in which 
adrenal denervation has been performed, we have seen the 
entire picture of hyperthyroidism disappear promptly, the 
basal metabolism return to its normal rate and hyperplasia 
transformed to the safe colloid state. 

It is obvious that adrenal denervation is not indicated 
in every case of hyperthyroidism. In the majority of cases, 
thyroidectomy will cure the patient; and in the case of an 
adenomatous goiter, denervation is of no avail. In cases of 
residual or recurrent hyperthyroidism, however, there are 
objections to the direct attack on the thyroid gland and adrenal 
denervation is indicated. 

We have denervated the adrenal glands in 79 cases of 
hyperthyroidism, 28 of primary hyperthyroidism and 51 of 
recurrent or residual hyperthyroidism, with cure in 95.6 per 
cent. 

Peptic Ulcer: Perhaps most dramatic of all have been 
the results of adrenal denervation in cases of peptic ulcer. The 
incidence of peptic ulcer, the causes of aggravation and of 
mitigation of its manifestations, all indicate that peptic ulcer is 
an end result of hyperstimulation of the adrenal sympathetic 
system. This is in accord with the “neurogenic” theory of 
peptic ulcer suggested by von Bergmann. If this is true then a 
surgical interference with this system should afford a measure 
of immediate relief and in a period of time a steady improve- 
ment such as follows thyroidectomy in a case of hyperthyroid- 
sim. In any case, therefore, in which rest, change of 
environment, medical management, or the usual surgical 
procedures have failed to give relief, adrenal denervation is 
indicated or this procedure may be the primary operation. 
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We have denervated the adrenal glands in 37 cases of 
peptic ulcer, among which this was the primary operation in 20 
cases. In several cases repeated local operations had failed to 
give relief. Denervation has been followed by cure in 93 per 
cent; by progressive Improvement in 7 per cent. 

Diabetes: Since the pancreas is one of the organs governed 
by the adrenal sympathetic system, one would expect to 
find diabetes frequently associated with the other kinetic 
diseases and such is the case. One would also expect the diabe- 
tes to respond to a dekineticizing operation as do the associated 
diseases and it now appears that such Is the case. 

We have denervated the adrenal glands in certain cases 
in which diabetes was associated with hyperthyroidism and 
have found just as one would logically have supposed that 
the diabetes disappeared or was abated along with the 
hyperthyroidism. 

Our series of cases is still too small for any final conclusions 
to be drawn especially as thyroidectomy as well as denervation 
was performed, but in these cases amelioration of the diabetic 
status was Initiated by the denervation. Dr. Henry J. John has 
found that in 55 per cent of the cases in which diabetes Is 
associated with hyperthyroidism, the diabetes is ameliorated or 
cured after thyroidectomy. It now appears that probably the 
remaining 45 per cent may be improved or cured by adrenal 
denervation. 

Epilepsy: Since epilepsy involves rhythmic hyperactivity 
of the entire energy system—nervous system, muscular system 
and glandular system, and since the execution of such a body- 
wide activity involves the glands that govern energy as well as 
the brain and nerve ganglia, one might expect that denervation 
of the adrenal glands and excision of nerve ganglia might 
mitigate the severity of the attacks; might convert a major into 
a minor epilepsy and possibly might even effect a cure. 

Of the 40 cases of epilepsy in our series, 15 were treated by 
adrenalectomy with various other types of dekineticizing 
operations, 25 by denervation. Of this total series, 33.3 per 
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cent have shown improvement or cure. These results would 
indicate that denervation with other dekineticizing procedures 
is worthy of further trial in these cases. 


SUMMARY 


We have performed a dekineticizing operation on the 
adrenal glands and their sympathetic nerves in 308 cases. The 
clinical results have shown improvement or cure in 93.8 per cent 
of the cases of neurocirculatory asthenia; in 95.6 per cent of the 
cases of hyperthyroidism; and in 93 per cent of the cases of 
peptic ulcer; while in a limited series of cases of diabetes the 
results seem equally promising. The operation has proved of 
value also in certain cases of epilepsy. 

Adrenal denervation is contraindicated in established cases 
of hypertension but in early cases of hypertension it appears to 
arrest the progress of the disease. This operation is not of value 
in the treatment of psychoses, of neurasthenia, of Buerger’s 
disease or of asthenia. 
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LIVING GRAFTS OF ENDOCRINE GLANDS 


Harvey B. Stone, M.D., F.A.C.s. JAMES C. OwINGs, M.D. AND 
GerorceE O. Gey, M.D. 


BALTIMORE, MD. 


ISORDERS of the endocrine glands are readily divisible 
into two large groups, those in which there Is excessive 
secretion or perverted activity of the glands and those 

in which the secretion is deficient. The first group, of which 
toxic goiter serves as a type, is treated on the general principle 
of removal or destruction of the excessive glandular tissue and 
while, in exceptional cases, treatment may not be satisfactory, 
in general this principle is sound and has given excellent results. 
For the deficiency group of disorders, there is also a general 
principle of treatment, namely, the administration to the 
patient from without of the chemical substances which he 
lacks because his glands are not functioning adequately. 
There is no more brilliant chapter in the recent history of 
medicine than that which records the triumphant discovery 
of insulin, parathormone, thyroxin and cortin. It must be 
evident, however, that this principle of treatment is far from 
ideal. The constant necessity for administration of substances 
essential to the welfare of the body is far less satisfactory than 
would be some method of re-establishing a functioning gland 
that would meet the needs of the patient’s bodily economy. 
It was with the purpose of attacking this problem, namely 
the successful transplantation of living glands, that our work 
was undertaken. 

We were not, of course, ignorant of the many failures re- 
ported in former attempts to transplant glands and we were 
aware of the general feeling among medical men that it is 
impossible to graft successfully living tissues from one animal 
to another. In spite of this, it seemed that a new attack on the 


problem with a somewhat different theory of approach might 
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yield more successful results. It was apparent that there were 
at least three easily recognizable factors necessary to secure a 
successful graft and perhaps others that we are not so clearly 


Fic. 1. Parathyroid transplant in adrenal, twenty-one days after transplantation. 
(Low power.) 


aware of. These factors concern, first, the proper site into which 
the graft is to be placed, second, the proper physical form of 
the graft itself and third, the adaptation of the graft to the 
specific chemistry of the host. 

We shall not describe in detail the many failures that at- 
tended our early experiments. Suffice it to say that in studying 
the first problem, namely, the proper place in which to plant 
grafts, we came to the following conclusions. The site of the 
graft should be close to large blood vessels, so that the graft 
can develop an adequate blood supply in a short time. Second, 
the tissue in which the graft is placed should not be extremely 
vascular because in such tissue hematoma formation chokes 
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the graft. Third, the tissue should be of a loose consistency 
without a capsule such as solid organs have and without a 
fibrous sheath such as muscles have. Fourth, the location should 


Fic. 2. Parathyroid transplant in adrenal, twenty-one days after transplantation. 
(High power.) 

be easily accessible and should not involve injury to any impor- 

tant organ. After many experiments, it was discovered that 

the axilla and the groin, which meet all the conditions specified 

above, are the most favorable sites for implantation of grafts 

and in these positions we have secured our best results. 

As concerns the size and shape of the graft itself, we became 
convinced early that many of the failures in the past have been 
due to the fact that the grafts have been too large and bulky. 
We soon learned that during the period when the graft must 
depend for its nutrition upon osmosis and diffusion only the 
most superficial layers of cells can survive. The central portions 
of fragments, even as small as 2 or 3 mm. in diameter, undergo 
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necrosis. We, therefore, came to employ either very tiny 
fragments of glandular tissue, about 1 mm. in diameter, or, 
better still, growing tissue cultures of endocrine glands in 


Fic. 3. Thyroid transplant in groin, eighty days after transplantation. (Low power.) 


which the cells were spread out in thin sheets or were loose, 
separate cells. With these improvements in the form of the 
graft, our success in securing “takes’’ decidedly, improved. 
Lastly, we were convinced from clinical experiments, especially 
as demonstrated in homologous grafting, that many grafts 
which apparently take begin to dissolve in about two weeks and 
at the end of three weeks are completely destroyed. It is the 
general feeling that this represents some antagonistic chemical 
action, perhaps like an allergic phenomenon because of 
incompatability between the biological chemistry of the graft 
and of its host. In an attempt to solve this phase of the problem 
we had recourse to the lessons taught by the students of tissue 
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culture. They had demonstrated that it was possible not only 
to have mammalian tissue survive in vitro, but when it was 
properly cultured on suitable medium to have it actually grow 


for an indefinite period of time. They further learned that in 
many instances such tissue could be grown successfully on a 
medium made up with fluids such as plasma and serum derived 
from some animal other than the one from which the tissue was 
obtained. Indeed, it was found that in many instances the 
animal giving the serum need not even belong to the same 
species as the animal giving the tissue to be grown. For ex- 
ample, it is possible to grow cat tissue In a medium made up 
with dog serum. These facts suggested that if we grew the 
fragments of glands which we expected to use as grafts in a 
medium prepared from serum and plasma of the animal that 
was to receive the graft later, it might be possible to secure an 


Fic. 4. Thyroid transplant in groin, eighty days after transplantation. (High power.) 
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adaptation of the living grafts to the chemistry of the future 
host before the actual transplantation was made. Our experi- 
ments led us to believe that this reasoning was true. Figures 1 
and 2 represent a twenty-one day old graft of parathyroid from 
one dog into the adrenal of another and Figures 3 and 4 repre- 
sent the graft of a thyroid from one dog into the groin of 
another. In this latter case the graft had grown in tissue culture 
for one month, the second dog’s serum being used to prepare 
the medium. It had been transplanted into the second dog’s 
groin and the specimen was removed eighty days after it was 
transplanted because at that time the dog died of distemper. 
The sections show a very interesting condition. Not only has 
the graft grown to a size about 1 cm. in diameter, representing 
an increase of at least one hundred times its original volume, 
but this tissue which was transplanted in the form of thin sheets 
of growing cells has resumed an architecture very definitely 
that of thyroid gland, with acini, the production of colloid, 
and a lobular arrangement. There can be no doubt whatever 
that this case represents a successful graft of endocrine tissue 
from one animal to another. 

So far, we have applied this experimental method to two 
clinical cases, both of them patients with tetany due to de- 
ficient parathyroid tissue. 


The first patient was a young woman who had been operated on 
eighteen months previously for goiter and had since that time suffered 
with chronic tetany showing every characteristic of that disease. At each 
menstrual period she would go into profound convulsions and lose con- 
sciousness for intervals as long as one to two hours and she constantly 
showed Trousseau and Chvostek phenomena which were easily induced. 
Her blood calcium was extremely low, running from 4.9 to 6.6 mg. of 
calcium per 100 c.c. of blood. On February 17, 1933 she received a human 
parathyroid graft in the axilla and following this was very greatly improved. 
On July 6, 1933 she received a second similar graft, both of these being 
tissue culture grafts grown in her own serum. Since the second graft 
she has had no convulsions at any time, her Chvostek and Trousseau 
signs have disappeared, her blood calcium has risen as high as 9.8, she 
feels entirely well clinically and is contemplating marriage. 
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The second patient was a woman who presented the rare condition of 
spontaneous hypoparathyroid tetany. This disease is rare in this country 
but is endemic in certain parts of India. She gave every clinical and chemical 
sign of true tetany including positive Chvostek and Trousseau reactions, 
typical convulsive attacks, remarkable edema and gain of weight during 
acute attacks, a blood calcium as low as 6.6 and other signs of less impor- 
tance. This patient received one graft of dog parathyroid in the axilla on 
July 17, 1933 and a second graft, this time human, on July 31, 1933, by 
the same technique as already described. She has been immensely im- 
proved, there have been no more acute attacks and it is impossible now to 
elicit either the Trousseau or the Chvostek sign. Her blood calcium has 
risen as high as 11.5 and she feels herself to be entirely well. 


We wish it to be distinctly understood that this report 
is in the nature of an uncompleted preliminary announcement 
and that the work is still in progress. We have not yet been 
able to establish a technique which is uniformly successful 
as there are still a good many failures. We do feel, however, 
that we can say without question that we have succeeded in 
transplanting endocrine glands that are living and apparently 


functioning after a considerable period of time in a certain 
number of cases. This fact is substantiated both by experi- 
ments and clinical evidence as already detailed. The success 
so far obtained encourages us to continue with the problem 
in the hope of establishing a uniformly successful technique. 
It is unnecessary to emphasize the tremendous importance 
that would attach to such an outcome. It is sufficient to say 
that if we could give the myxedematous patient a functioning 
thyroid and the diabetic patient a functioning insulin ap- 
paratus and all the other various endocrine-deficient patients 
a restoration of their glandular secretions, then one of the great 
forward steps in medicine would be accomplished. 

A portion of this work was made possible through the cooperation of 


the Tissue Culture Laboratory which is supported by the International 
Cancer Research Foundation. We gratefully acknowledge this aid. 


DISCUSSION 


Dr. J. C. OwinGs, Baltimore, Md.: I would like to say just a few words 
in regard to the experiments being carried on in the laboratory this present 
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winter. We have modified the technique somewhat. At present we are 
using nothing but thyroid tissue. The reason is that thyroid is easily 
accessible and can easily be recognized microscopically. We take two dogs 
about which we know nothing. Under ether anesthesia we remove the 
thyroid completely from these two animals, the reason for this being 
that we wish to test Dr. Halsted’s law of deficiency. We attempt to leave 
enough parathyroid tissue to prevent tetany, but this is not always possible 
and sometimes we have lost dogs because of this. After this we use the 
tissue for tissue cultures. About one-third of the total thyroid tissue is 
used. This tissue is grown for about two weeks in the serum and plasma 
of the dog that is to receive the graft. We have cut down the time to about 
two weeks, because we thought that by doing so we would get still better 
results. After that time the tissue cultures are placed in the groin of the 
dog. We make a small incision under anesthesia and use a pipette. We 
have at present eleven dogs that have been grafted, none of which has 
been explored as the time has not been long enough to warrant doing so. 

Dr. GeorceE O. Gey, Baltimore, Md.: The tissues which we used for 
grafting were certainly very active and were taken from growing tissue 
cultures. From the work of such investigators as Carrel, Ebeling, Fischer 
and others, and as well Mrs. Gey and myself, it has become quite evident 
that many kinds of tissue cells, both normal and malignant, can be main- 
tained in active growth for long periods of time and some cells indefi- 
nitely. One would certainly think that such tissues growing so rapidly 
outside the body, in media quite different from the normal environment 
in vivo, would have no difficulty in surviving in another host of the same 
species. From the experimental standpoint this was found not to be the case, 
except for the transplantable tumors, and work on homo-transplantation 
of normal tissues such as reported here. Long ago it was demonstrated 
by Lambert and Hanes that tissue cultures of tumors would grow readily 
even in a so-called immune serum prepared against this same tumor. Just 
how much cells can be changed after they are taken from the body is 
certainly a difficult thing to predict. Up to the present no irreversible 
changes have been reported. Fischer has maintained cultures of a mouse 
tumor well over six years and finds on reinoculation that the cells produce 
a tumor identically similar to the original one. Dr. W. H. Lewis and Mrs. 
Gey have done the same thing in periods of two to three years with several 
rat tumors. 

Cells growing in culture are certainly under abnormal conditions as 
compared with their normal environment. Any change in such cultivated 
cells would be either temporary or permanent, the temporary being part 
of an adaptation, while the permanent could only be thought of as an 
evidence of differentiation, de-differentiation or a more fundamental 
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change, a mutation. We have tried to bring about only an adaptation 
in an effort to make these grafts grow better. In the media that we have 
used we have attempted to compare the viability of culture fragments 
that have been stimulated with embryonic extract, with ones where little 
or no stimulation was used, or, in other words, to provide a medium that 
would merely allow survival and adaptation. This was our aim in using 
the recipient’s serum and plasma as the chief constituents of the medium. 
In the successful grafts referred to the fragments were stimulated as much 
as possible. To what degree such cells are changed as a result of this intense 
stimulation to growth, I don’t think any one is prepared to say. For the 
purposes of this work it was only necessary that the reimplanted cells 
when successfully grafted form their original pattern and perform their 
normal function. This was only partially accomplished. 

As regards the réle that the host plays in allowing the graft to take, 
a great deal can also be said, for the host is capable of reacting in such a 
way as to wipe out the graft completely. The idea of adaptation, as Dr. 
Stone has indicated, is to avoid such a reaction. The method that we have 
tried is only one of the many that can be tried. Desensitization is one of 
these to be considered, also the avoidance of fibrosis that so frequently 
occurs to the detriment of the graft which might be overcome by the use 
of Duran-Reynal’s testicular extract. The compatibility of donor and host 
may also be a factor. In this work we used dogs which had no blood groups. 
This at least eliminated the question of the compatibility of the bloods. 
Indeed, a great number of methods should be tried, for one may find out 
that tissue cultures are not necessary. As regards this work, however, 
the best results seem to be those in which tissue cultures, rapidly growing, 
are used. 

Dr. J. SHELTON Horsey, Richmond, Va.: This work may confirm 
some of the simpler techniques that are probably more imminent and 
practical in grafting some of the endocrines, particularly the ovary. You 
will recall that in Dr. Little’s laboratory he grafted a piece of ovary into 
a male mouse and in a series of these experiments he found that sufficient 
stimulation would occur to cause a carcinoma in the mammary gland 
of the male mouse. We occasionally have to remove both ovaries because 
of some infection or malignant growth, and there frequently can be made 
small shavings that contain healthy ovarian tissue. I have shaved off small 
pieces and when it has been impossible to transplant them beneath the 
peritoneum of the broad ligaments I have put them over the parietal 
peritoneum or just under the skin. I recall that in one case after about a 
year a tumor formed in the scar and on incision it proved to be a small 
ovarian cyst from the transplant. In another patient, a comparatively 
young woman for whom it was necessary, on account of adhesions and 
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infection, to remove both ovaries, I grafted ovarian tissue just beneath 
the skin, thinking of my previous experience with the parietal peritoneum, 
and that patient has been menstruating quite regularly since that time. 

Dr. Harvey B. Stone, Baltimore, Md. (Closing): I did not touch on 
a remote development of this work which, of course, is really the most 
improbable and at the same time, if it were successful, would be the most 
useful in the whole situation; that is the possibility of heterografting across 
species lines. We expect to investigate that and if it is at all possible to 
establish a complete method of homografting the next step is the hetero- 
graft, and of course the possibilities that will open clinically do not need 
any explanation. 


CANCER OF THE BREAST 
A NEW INCISION WITH A REVIEW OF THE TECHNIQUE 


Wat ter O. BULLOCK, M.D., F.A.C.S. 


LEXINGTON, KY. 


B coe presenting a new incision for the radical breast 


operation I shall briefly review some phases of the 
technique that have led us to our present position 
in this field. 

Leonides, a Greek of the Alexandrian School practicing 
in Rome in the days of Galen, wrote that in removing can- 
cerous breasts he followed the strokes of the knife with the 
cautery, not only to check the bleeding but also to destroy 
fragments of the growth that may have been left behind. 
This statement predicates not only a familiarity with the 
disease but a considerable experience in its treatment. It was 
many centuries before any improvement over this procedure 
was made. 

Sometime before the sixteenth century it occurred to 
someone that the operation would be easier if the breast were 
held away from the body before it was cut off, so the breast 
was transfixed and cords drawn through at right angles to 
each other. These were tied together in such a way as to make 
a tractor. Arceus, the Spaniard (1493-1574) described the 
procedure as a practice of his predecessors and condemned 
it, but used it after making the skin incisions. The original 
technique is illustrated in the work of Johannes Scultetus. 
(Fig. 1.) 

Fabricius Hildanus (1560-1634) devised and used the 
forceps shown in Figure 2 to compress the breast before 
removing it. His cultellus separatorius is apparently a blunt 
dissector. Through a separate incision Hildanus also removed 
enlarged axillary glands principally with his finger nail. 
When deep he transfixed and tied before cutting away the 
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gland. From our present-day viewpoint it is hard to imagine 


his thoughts or to visualize his procedure. 
The Austrian Jessen tells us that while in Padua in 1590 


Fic. 1. Scultetus. 


he saw Fabricius ab Aquapendente cut off a breast, the base 
of which was compressed between two blades or plates of 
iron. This use of clamps must have been very popular for 
we find them illustrated in the Surgery of Laurentius Heister 
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and also in the Compilation of Surgical Theses by von Haller. 
Two forms are shown: one a plain clamp and one of special 
form to encircle the breast; this one has a hinged sickle, a 
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Fic. 2. The clamp of Hildanus. 


sort of guillotine, such were the forceps of Helvetius (Figs. 
3 and 4). That the use of these methods continued for many 
years is fully evidenced by their frequent condemnation. 
Even as late as 1858 Velpeau writes, ‘““No one today advises 
the use of crossed threads to lift up the gland and to cut it 
off with a single stroke, nor to employ mass ligatures to the 


=. 
= 
~ 
S 
— S 
(= = S 
= 
> 
> 
1" = 
wt 
= 
\ 
A 
i 
= 
: 
. 
| 
| 


Fic. 3. Helvetian forceps (Heister). 
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base, nor to compress either with the double hook or the for- 
ceps of Helvetius or the bident of Hartman,” suggesting at 
least that their use even then was something more than a 


Fic. 5. Le Dran operation. 


memory. 
Mons Le Dran, senior surgeon of La Charité contributes 


to the technique by making a transverse incision and by con- 
demning the Helvetian forceps.! (Fig. 5.) | 

John Lizars, professor of the Royal College of Surgeons, 
etc., Edinburgh, in his “System of Practical Surgery,” 18309, 
gives us some excellent drawings, one of which illustrates 
the removal of an axillary node (Fig. 6; note incision into 
capsule before its removal). Of special interest is the author’s 
insistence on counting the swabs and sponges used in the 
operation. 

In the ‘Operative Surgery” of Joseph Pancoast of Philadel- 
phia, 1844, in a beautifully executed plate the author depicts 
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his operation (Fig. 7). One of the insets shows the removal 
of enlarged glands in the armpit, an obvious improvement over 
the method of S. D. Gross whose personality and learning 


Fic. 6. John Lizars’ technique. 


dominated surgical thought in America for a generation. 

A practice of this period was as follows: a rapid elliptical 
incision centering at the growth was made through the skin, 
undercutting all around to the muscle or fascia. Guided 
by the knife the fingers of the operator were inserted beneath 
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the breast which was then pulled forcibly downward (or 
upward). Occasionally in loosely attached breasts removal 
was accomplished by this means alone, but usually the knife 


Plate 5 


Fic. 7. Operation of Joseph Pancoast. 


was needed and a neat anatomical dissection was carried 
out. Less than a minute was required by more skilled operators 
of this period. The result: “A cartload of breasts and not one 
cure,” is not to be wondered at. 

The work of Cooper, Velpeau, and Charles Moore followed 
by that of Banks, Volkmann, Kuester, Heidenhain, and S. W. 
Gross, make up the intermediate period of breast surgery, 
1829-1894. 

S. W. Gross’ “dinner plate” incision, supplemented by 
a separate incision to remove the glands in the axilla, was 
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later modified into a skillet form (Fig. 9°). He says, “If the 
aim, however, is to effect permanent riddance, the knife 
must be employed with no sparing hand. All tissues, namely, 


Fic. 8. From S. D. Gross. 


the skin, para-mammary fat, the entire gland, pectoral fascia, 
and axillary contents must be freely extirpated.” Result: 
21.7 per cent cures of three years and over. 


Fic. 9. Method of S. W. Gross. 


We next come to the present or Halsted era. 

The operation of Halsted is so familiar that description 
is superfluous. The illustrations (Fig. 10) which have become 
classics give an impression of the plan but only a slight sugges- 
tion of the infinite pains of the author. They do not portray 
the supraclavicular dissection which was carried out in ad- 
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Fic. 10B. 
Fic. 10. Halsted operation. 
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vanced cases. Today this latter feature of the operation has 
been all but abandoned. 
Suffice it to say that the principles laid down by Halsted 


Serratus anticus maj 
abdouinis 
externus 


Fic. 12. Kocher’s technique. 


have been the basis of all operations for cancer of the breast 
up to the present time. 

Within ten days of the publication of Halsted’s paper, 
Willy Meyer of New York* published a masterly paper on 
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the subject covering most of the points emphasized by Halsted 
but he recommended that the dissection be done from the 
axilla downward. His paper was marred by the figures (Fig. 11) 


Fic. 13€. 
Fic. 13. Warren’s technique. 


which were crude and not even anatomically correct. Had 
his paper been better illustrated, his well-deserved position 
would have been more widely acclaimed. Few today ever hear 
of the Halsted-Meyer operation. 

With true surgical instinct Theodore Kocher accepted 
the teachings of Halsted and the figures in his “‘Operation- 
slehre,”’ 1897, show how well the lesson was learned. (Fig. 12.) 

In America, aside from Halsted and his disciples at Johns 
Hopkins, I would mention two surgeons who played a large 
part in advancing and popularizing the technique: Warren, of 
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Fic. 15. Sampson-Handley’s technique.* The following is a correction sent me by Mr. 
Sampson-Handley: “The black straight line between a and B should be deleted while 
the curved one remains.” 
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Fic. 16c. Fic. 16p. 


Fic. 16F. 
Fic. 16. Jabez Jackson’s incision. 
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Boston, whose paper in 1904‘ modified the technique of Meyer 
by the addition of a curved incision running backwards and 


downward (Fig. 13); and William L. Rodman, of Philadelphia, 


Fic. 17. Murphy’s procedure.’ 


whose monograph in 1908 is from a historic point of view still 
worthy of consulting (Fig. 14). 

Rodman began his incision by cutting transversely to the 
fibers of the pectoralis major, dividing this and the pectoralis 
minor, exposing and dissecting the axilla, then fashioning 
the remainder of the incision from the outer end of his original 
cut, not unlike the Kocher incision. 

The most important contribution to the surgery of the 
breast since Halsted was that of W. Sampson-Handley of 
London. His method was based on the conception that the 
spread of cancer is not only through the lymphatic trunks 
but also through the fascial lymph plexuses along and through 
the muscular aponeuroses by a process which he termed 
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permeation; that this occurred radially and that the enormous 
sacrifice of the skin is unnecessary, but that wide removal of 
muscles and fasciae is essential. The accompanying figures 


Fic. 18. James F. Percy’s procedure. 


(15 A.D.) are from the 1922 edition of his work on “‘Cancer 
of the Breast.” 

Among the distressing sequelae of the radical operation 
is swelling and edema of the arm due to obliteration of the 
lymphatics of the extremity. To obviate this condition Jabez 
Jackson of Kansas City so fashioned his incision that the skin 
would be closely applied in the area of the axilla. In Figure 6 
the illustrations a-p are taken from his article in 1906;' 
illustrations E and F, showing his present incision,’ would 
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Fic. 19. (From Gatellier and Oberlin."') 


4 al 
a 
= \ 
Ber a 
a 
{41th 


412 WALTER O. BULLOCK 


indicate that there must have been definite drawbacks to 
his first procedure or that he found a better way to accomplish 
his aim. 


The late John B. Murphy used to say that cancer of the 
breast never recurred in the pectoralis minor muscle and seldom 
in the outer third of the pectoralis major. By utilizing the 
pectoralis minor alone or with the stump of the pectoralis 


major to fill the axillary space it was claimed by him that 
postoperative swelling of the arm did not take place. So far 
as I know no one has refuted his statements and it may be 
that many of us are overlooking a worthwhile procedure. 
(Fig. 17.) At any rate there is a tendency today against 
extreme radicalism. I would cite Bunts’ article in Dean Lewis’ 
System, time the present. 

Impressed by the advantages of low heat cautery dissection 
certain of our ablest surgeons employ this agency in the treat- 
ment of all malignant tumors. To illustrate this procedure in 
cancer of the breast I am showing some of the figures taken 
from a beautifully illustrated paper by J. F. Percy of Los 
Angeles (Fig. 18)'° and Dr. Percy writes me that he has made 
no essential changes in his technique which is sound in princi- 
ple. I find in one of his illustrations the first depiction of 
dissection of Morenheim’s space. I seriously doubt if such tre- 
mendous sacrifice of tissue is justified by the end-results. 
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Fic. 22B. 


Fic. 22D. 


Fic. 22. Author’s procedure. 
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I mentioned before that dissection of supraclavicular glands 
had been all but abandoned. However, we find from the 
Surgical Clinic of Professor P. Duval an article by Gatellier 
and Oberlin!! whose procedure is well illustrated by Figure 19. 
I leave you to judge the usefulness of the procedure. 

The radio or endotherm knife, utilizing the cutting and 
coagulating currents, has a useful but limited field in surgery 
of breast cancer. Its usefulness is greatest in the employment 
of the coagulating current to the numerous bleeders, with 
a saving of time over the usual method of tying and, as Dr. 
Kelly notes very aptly, a saving of money. (Fig. 20.) Use of the 
cutting current in the neighborhood of the large vessels and 
nerve trunks has resulted in accidents to those structures 
and in thin-walled chests the pleura has been penetrated with a 
fatal result. 

In 1912 Lockwood of London presented a series of incisions 
designed to meet the requirements of the operation, stating 
that he had before him plans for thirty-two different incisions. 
The virtue of not being bound to any fixed plan is certainly real 
but I have not found any widespread use of any of the plans 
illustrated (Fig. 21). 

Some meritorious procedures I have had to omit, such 
as the incisions of Stewart, that of Deaver and the plastic 
operation of Tansini, but I have purposely omitted such bizarre 
performances as bilateral mastectomy in all cases. Interscapular 
thoracic amputation and the shifting of the sound breast over 
to create a mammary cyclops. 

For several years past I have employed an incision in oper- 
ations for cancer of the breast which I have found to have 
certain advantages. It consists of an oblique incision starting 
at the ensiform and extending towards the shoulder to the level 
of the tip of the coracoid with a varying degree of straightness 
and obliquity, dependent on whether the growth is in the inner 
or outer half; to this is added the transverse elliptical incision 
of Stewart, or part of it, likewise dependent on the location 
of the growth. The outer end of this transverse incision is 
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carried well back of the fibers of the latissimus. This forms, 
when dissected back, two broad based flaps, allows ample 
exposure of chest wall and axilla, is easy to close, does not 
scar the arm or shoulder, and after healing is drawn well 
outward, and a separate stab wound is unnecessary, drainage 
being established through the back end of the transverse cut. 
The incisions may be modified in direction and Jength to meet 
the requirements of the case. The towel clip, grasping an 
unaffected part is used to lift up the breast while its lower 
surface and the skin in contact with it is painted, is left in 
place. Holding on to the clamp the breast is deployed in 
various directions and it is never necessary to touch the 
breast with the hand. This latter manoeuvre I find is described 
by Jackson of Kansas City. 

After all that has been said and done on this subject 
the thought is forced upon us that already the dominant 
position of surgery in the treatment of cancer of the breast 
has been challenged by x-ray and radium and it may easily 


happen in the no distant future that the last word in the 
chapter on surgical technique in this field will have been 
written. 
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APPLICATION OF THE 


QUARANTINE DRAIN IN ABDOMINAL 
SURGERY 


Rosert C. Correy, M.D., F.A.C.S. 


PORTLAND, ORE. 


INTRODUCTION 


Ti surgical profession has not been impressed with 


the principle of the quarantine drain. The quarantine 

drain has been confused with a simple drain and so 
has not received the attention it warrants. Though the quaran- 
tine drain of the author acts as a drain and does so more 
efficiently than most intended drains (as will be explained 
later), the author wishes it clearly understood that the quaran- 
tine drain is a mechanical device operating in accordance with 
the laws of physics, carefully constructed to act as a quarantine 
in its surgical meaning, and its action as drain, though a neces- 
sary one, is secondary and should not be considered until 
all of the requirements of a surgical quarantine have been 
provided. For this reason the etymology of the word “‘quaran- 
tine” should be given, showing how it has developed from its 
former meaning and how now in surgery another step has been 
taken in the development of a word. 

The modern, conservative literary meaning! of “quaran- 
tine,” as a noun, is “the interdiction for a fixed period of time 
of all communication with persons, ships or goods arriving 
from ports or places infected with contagious disease, or having 
or being supposed to have infectious disease on board.” 

‘The word ‘quarantine’ was originally used to designate 
the forty days of Lent. Then it was applied to the forty days 
after the death of her husband, during which a widow had the 
privilege of remaining in her husband’s mansion house”’? (while 
her dower was being assigned).! “‘ Next we find the term applied 
with reference to the forty days during which a vessel might 
417 
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be detained after arrival from an infected port’? (practiced 
at seaports on account of the plague in connection with the 
Levantine trade).* 

‘After it was learned that forty days’ isolation was not 
invariably necessary, the original signification was dropped 
and the word came to refer only to the isolation of the vessel 
and later to the isolation of persons and places contaminated 
with infectious disease’? (also plants and animals). 

“In common usage, the word is applied to the sanitary 
regulations which are the modern substitutes for quarantine.””* 

In surgery the word “quarantine,” as a verb, encroaches 
upon and involves the synonyms of quarantine, such as guard, 
shelter, protect, defend, shield, isolate, fortify, obstruct, resist, 
ban, prohibit, except, secure, obviate or prevent, and, in 
addition, takes on a more active, offensive meaning, as exclude, 
interdict, attack, thwart, lockout, boycott, reject, preclude, 
repulse, repel, rebut, eliminate, inhibit, intervene and im- 
munize. As a result of the surgical application, the principle 
of the quarantine drain has a double purpose: it protects 
the tissue that is free from disease and attacks and renders 
impotent the diseased area by the effective forced drainage 
of capillary attraction. 

The most important defensive measure used by nature 
is the construction of a wall or quarantine which sets apart 
the area containing the enemy. For example, a foreign body 
is thrust into the skin. Blood vessels in the neighborhood 
immediately dilate. Leucocytes and other defense elements 
carried in the blood serum are poured out into the tissues 
surrounding the offending body and the surrounding tissues 
are so filled with these defensive elements that a swelling is 
produced. The solution which has served to float the defensive 
materials into position is rapidly absorbed and the swollen 
area is left packed with leucocytes and plastic material forming 
a strong defensive wall. The intruder is quarantined. 

A more offensive defense is made against pus producing 
organisms in the tissues. Neighboring blood vessels begin 
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to dilate and immediately pour out leucocytes and other 
materials for defense. The deposit of these materials is carried 
on so vigorously that the area begins to sweil from their 
presence and as the defensive materials are piled up thicker 
and thicker around the bacterial enemy, the swelling increases 
until finally the wall is built so solidly that the blood vessels 
carrying food for the sustenance of the tissues within the wall 
are closed by pressure. The liquefied dead tissues and bacteria 
within the confining wall constitute an abscess. The abscess 
wall may be termed a quarantine. 


PROBLEMS PECULIAR TO THE ABDOMINAL CAVITY 


In a study of the anatomy and physiology of the abdominal 
organs, problems are involved which are not met with in other 
parts of the body. Preparation of the food which sustains life 
is done within the gastrointestinal tube. Great activity and 
freedom of motion are necessary for the proper functioning 
of the organs constituting this tube. By a unique arrangement, 
the peritoneum, a closed sac, is so adjusted as to form a smooth 
covering for these organs. It secretes a fluid into the abdominal 
cavity which acts as a lubricant and thereby permits free 
movement with a minimum of friction. This remarkable 
membrane or organ, as it is sometimes called, is also a lymph 
sac which has facilities for rapidly absorbing large quantities 
of fluid into the circulation. A virulent infection generally 
distributed throughout the peritoneal cavity is absorbed into 
the circulation with amazing rapidity. Hence the’ ominous 
significance of the term “general peritonitis.” 

If the infection is merely localized, this same peritoneal 
membrane or organ may furnish unbelievable quantities of 
leucocytes and reparative materials to be used in the construc- 
tion of a defense wall. The introduction of any foreign body 
or substance which injures the peritoneum produces a similar 
response. In general, therefore, it may be said that when a 
foreign substance is introduced into the peritoneal cavity, 
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nature’s first effort is to absorb as much as possible of the 
substance into the lymph circulation and cast it out of the 
body by way of the blood stream through the eliminative 
organs. That which may not be thus absorbed and ejected, 
she attempts to surround and localize by building a quarantine 
wall. This is well exemplified in acute appendicitis. If the 
appendix becomes infected or gangrenous, the peritoneum 
begins at once to secrete fluid which contains not only lIeuco- 
cytic warriors but plastic material for building a wail around 
the infected area. Loops of bowel, omentum or any other 
movable intra-abdominal structures within reach of the 
involved area are brought to the field and cemented together 
by the thickening of this lymph. If the infection is not too 
aggressive, the area is soon effectively quarantined. Likewise, 
when an infection of the uterus extends into the tubes, or 
through the uterine wall, lymph is poured out in the neighbor- 
hood which soon thickens and seals the ends of the tubes to 
the ovary or to other peritoneal tissues in the neighborhood. 
Intestines and omentum surrounding the pelvic organs are 
promptly cemented together in the formation of an effective 
quarantine wall. By this means, the infected area is set apart, 
rapid absorption into the circulation is stopped and soon the 
digestive organs can resume their normal function. 

To attain this happy result without surgical interference, 
skilful medical treatment is usually necessary. Medical treat- 
ment is only an aid to nature in her efforts to construct a 
quarantine wall. The best medical treatment for acute or 
traumatic abdominal conditions is nothing more than the 
procuring of rest by the recumbent position and the arrest 
of peristaltic movements of the gastrointestinal tract by every 
available means so that effective construction of a quarantine 
wall may proceed with the least possible interruption. To this 
end, nothing is administered by stomach, secretions of the 
stomach are removed with a stomach tube, fluids are supplied 
in some other way and if peristaltic movements are still active, 
they are stopped by large doses of opiates. 
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Many times the efforts of nature combined with skilled 
medical care are entirely successful in quarantining a serious 
source of infection in that an abscess may form and be absorbed 
or discharged into the intestinal canal or to the surface. At 
other times nature is only partially successful and an abscess 
is formed in a location in which it must be drained surgically. 
It may be entirely successful and the abscess may be absorbed 
or the pus discharged and yet the adhesions, representing the 
residue of reparative material which has not been absorbed 
after the need for the wall has passed, may result in trouble- 
some morbidity. 

In an overwhelming infection, such as follows perforation 
of an abdominal organ, of the stomach or duodenum for 
example, nature’s forces are inadequate. In the majority of 
cases of perforation of an appendix nature’s forces are inade- 
quate even when supplemented by good medical treatment. 

Thus, although many cases of serious abdominal infection 
may be cured spontaneously by nature’s quarantine and a 
still larger number may be cured by the aid of skilled medical 
treatment, it must be conceded that the great majority of 
serious abdominal infections are best treated by surgical 
measures, even many of which would recover by nature’s 
method and medical treatment. However, it must be admitted 
that surgical treatment, like medical treatment, is only an 
aid to and an imitation of nature’s methods. In combating 
infection, nature is paramount as is shown by our utter help- 
lessness in the presence of agranulocytosis. 

We have seen that when an offending substance is intro- 
duced into the peritoneal cavity, the first effort of nature is 
to absorb and eject it through the eliminative organs. Having 
thrown out all that is possible, the next step is to quarantine 
that which remains. Using the same principles, the first effort 
of the surgeon is to eliminate the infection entirely by removing 
it and its source by mechanical means. If it is impossible to 
remove the source, he must help nature in the formation of a 
quarantine with which to isolate it by supplying mechanical aid. 
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In a sudden overwhelming infection, such as may result 
from a perforation of the stomach or duodenum, or an appen- 
dix, the septic material rapidly spreads to all parts of the 
peritoneal cavity. In such a case, it is the work of the surgeon 
to either close or remove the original source of infection and 
by position and drainage to divert as much of the remaining 
septic material to the surface as possible, thereby diminishing 
the amount to be absorbed into the circulation. The drainage 
material in such a case is effective for only a few hours for in 
this short time the drain itself is enclosed by nature’s quaran- 
tine wall. If the source of the infection cannot be removed it 
is the work of the surgeon to mechanically quarantine it so 
that drainage may proceed and the diseased area heal, in 
isolation, without interfering with the functions of the gastro- 
intestinal tract. It is common practice to drain such a con- 
tinuing source of infection through the peritoneal cavity with 
a single or multiple cigarette or tube drain. While such drainage 
may be successful in relieving the immediate emergency, 
the incidence of postoperative morbidity is high. Nature in 
her effort to enclose the infected area, and the drain as well, 
in a quarantine wall has used knuckles of intestines in its 
construction. These knuckles, being held together and to the 
edge of the infected area by firm adhesions, remain as a poten- 
tial danger of intestinal obstruction. A quarantine made of 
proper materials and so arranged that it completely isolates 
the source of infection from the free peritoneal cavity not 
only drains better but practically eliminates such morbidity 
as serious postoperative adhesions which later produce pain 
or intestinal obstruction. Therefore, in discussing the treat- 
ment of abdominal infection, it may be stated that when the 
source of infection cannot be removed, it should be quaran- 
tined and isolated from the free peritoneal cavity while the 
diseased area is being drained and restored to normal. 


CONSTRUCTION OF A MECHANICAL QUARANTINE 


Many years ago Mikulicz constructed a gauze pack for 
use in the abdomen which consisted of an open sack, or cover- 
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ing, made from a thickness of gauze into which he packed a 
long strip of gauze laid in the sack back and forth like the 
folding of a fan, thereby interposing a large pack of gauze 
between the free peritoneal cavity and the diseased area. 
When it was desired to remove the pack, it was only necessary 
to withdraw this long strip of gauze which had been folded 
in the sack, thus leaving the empty sack as the only part 
of the drain in actual contact with the peritoneal surfaces. 
The late Joseph Price, of Philadelphia, was very fond of using 
these large packs of gauze. In that stage of the development 
of abdominal surgery, this form of drainage properly used 
was an efficient life saver but it had serious drawbacks. The 
large amount of gauze within the abdomen produced an out- 
flow of serum in proportion to the amount of surface of per- 
itoneum thus in contact with the gauze. The relatively small 
piece of gauze coming out through the wound was soon blocked 
by the discharging debris. As a result, a large quantity of 
serum often accumulated around the gauze. Extensive adhe- 
sions therefore were likely to follow such a drain. Furthermore, 
the removal of the sack which had contained the gauze strip 
sometimes broke down the plastic wall which nature had 
formed around it and thereby exposed the free peritoneal 
cavity to re-infection and paved the way for a postoperative 
hernia. 

As modern surgical technique developed, the crudeness 
of this form of drain became more and more apparent. The 
pendulum swung to the other extreme, so that such able 
authorities as the late John G. Clark of Philadelphia and Yates 
of Milwaukee brought out very convincing experimental 
evidence to prove that abdominal drainage should be largely 
abandoned. 

Yates,‘ reporting experiments with all forms of drainage 
in which he used many dogs, was definitely able to determine 
the time at which drainage from the peritoneal cavity ceased. 
By placing different forms of drains in the flanks of dogs and 
then filling the abdomen through an opening at the ensiform 
cartilage with carmine solution he was able to determine that 
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all forms of drains were closed so that no drainage from the 
peritoneal cavity took place after six hours. 

From statements of many investigators and experiments 
of his own, he concluded that drainage produced a flow of 
serum (lasting from a few hours to two days), in a quantity 
out of all proportion to the fluid in the cavity to be drained, 
but in direct proportion to the amount of drainage material 
inserted. This indicated that the serum was poured out as a 
result of the irritation produced by the drains. From the work 
of other investigators, confirmed by his own experiments, he 
stated that gauze would not drain thick pus or blood. 

On the basis of these facts, he condemned drainage of the 
peritoneum, as a principle, on the grounds that (1) it is impos- 
sible to accomplish; (2) it is depleting; and (3) pus and blood 
are not drained. 

My own findings, both experimental and clinical, confirm 
the conclusions of Yates and others that gauze will not effi- 
ciently drain pus or blood from a basin, nor from a closed 
abscess cavity. It will, however, drain either pus or blood from 
the free peritoneal cavity. Even coagulated blood or thick 
pus is liquefied by the excessive flow of serum (noted by Yates 
as being useless and depleting) and is delivered to the surface 
in the form ot a thin red non-coagulable fluid in the case of 
blood and a yellow fluid in the case of pus, which will frequently 
saturate the dressings and all the bedding in a short time 
provided that the drainage material is sufficient in quantity 
and properly placed. Thus, this seemingly useless flow of fluid 
serves as a solvent and at the same time acts as an Irrigator 
from within outward, in a manner impossible by artificial 
irrigation. 

My experiments showed that ten gauze wicks will drain 
exactly ten times as fast as one over the edge of a basin or out 
of a cavity.® Drainage will be in exact proportion to the amount 
of gauze passing through the external wound. In draining 
water by capillary action over the edge of a basin by means 
of a gauze wick, the flow ceases when the water reaches the 
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level of the outside end of the gauze, but starts again if a piece 
of gauze is pinned to the end of the drain and flows with a 
rapidity proportionate to the length of the external gauze 
below the level of the fluid in the basin. External gauze dress- 
ings contacting the ends of gauze wick drains exercise a strong 
capillary pull until they become saturated. 

A gauze strip packed in a cavity like the folds of a fan 
and communicating with the surface by only a small end of 
the gauze strip, as described and condemned by Clark® creates 
a flow of serum in proportion to the amount of gauze in the 
abdominal cavity. Serum is delivered to the surface only in 
proportion to the size of the strip passing out through the 
wound. Hence the large secretion of serum, and later of pus, 
surrounding the drain (mentioned by Clark) which was not 
delivered because of the insufficient drainage at the outlet 
and which later produced chronic fistula because the internal 
cavity was larger than its outlet. 

Another feature which Clark did not emphasize in this 
connection is that in the use of the gauze pack in the abdominal 
cavity with an insufficient outlet for the flow of serum very 
extensive adhesions develop in the neighborhood. It may be 
said that the flow of serum poured out by the peritoneum is 
for practical purposes a stream of water bringing soldiers and 
materials for defense to the seat of warfare to be used against 
a foreign body or enemy. The materials are brought in pro- 
portion to the size and strength of the enemy or intruder. 
Nature is lavish in her defenses and brings more materials 
than are necessary. As the water which has transported these 
materials to the field is absorbed, the fibrous elements gradu- 
ally thicken, and if the quantity is too great, remain in the 
form of adhesions. Therefore, if drainage is to be used in the 
peritoneal cavity, it should be of sufficient quantity and of 
proper quality to deliver the substance to be drained, as well 
as the excess serum which is potential material for future 
adhesions, to the surface within a few hours. If gauze is to be 
used as drainage, it must be in considerable quantity. Further- 
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more, the diameter of the drain must be as great where it 
emerges through the abdominal wall as at any point within 
the abdominal cavity. 

With the reports of Clark, Yates and others, gauze drainage 
within the abdomen practically passed out of use chiefly 
because it had been improperly used for I think no one now 
would think of using gauze drainage directly in contact with 
intestines or omentum, except in rare emergencies. 

About twenty-five years ago I was compelled by circum- 
stances to do a great deal of my surgery in private houses in 
remote districts in which there were no trained nurses and 
relatively few doctors who had an adequate conception of 
asepsis or the after-care of abdominal cases. It was necessary 
to take with me a surgical nurse and all the equipment neces- 
sary to do an aseptic operation. During convalescence, I was 
often far away and not the least important and hazardous 
part of such an operation was the after-care. I soon learned 
that it was advisable to drain in every case in which there 
was any excuse for drainage because this greatly reduced the 
postoperative danger and anxiety. 

The Mikulicz drain was gradually abandoned and for the 
large gauze pack was substituted a drain made up of a number 
of small wicks of gauze laid straight and altogether surrounded 
by sheets of rubber tissue. This greatly simplified the matter 
and made it safe for the local physician or nurse attendants 
to remove the wicks at the end of the first week and the rubber 
tissue a week later after which no drainage material was rein- 
serted nor further treatment required. The results in these 
cases were so remarkably good as regards immediate mortality 
and postoperative morbidity, that the rationale of this par- 
ticular type of drain became the subject of a good deal of 
experimental research and study. As the years went by, oppor- 
tunity came for re-opening in cases in which this type of drain 
had been used, with the amazing revelation that there was 
almost a total absence of postoperative adhesions, in direct 
contrast to the results following the use of the ordinary small 
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tube or cigarette drain. Analysis of the mechanism of the drain 
brought forward the fact that its principal merit is that it Is 
not simply a drain but a quarantine which segregates the 
diseased area from the remainder of the peritoneal cavity. 
Such a structure to be workable should possess the following 
qualities :* 

1. The surface on the side of the general peritoneal cavity 
should be smooth and inoffensive to the abdominal organs 
coming in contact with it. 

2. It must remain accurately in place. 

3. It must provide ample drainage medium for the rapid 
removal of infectious material from the isolated segment. 

4. It must be so constructed that it may be removed with 
the least possible trauma. 

The first requirement is met by the use of an outside rubber 
tissue covering. The second is met by carefully arranging gauze 
wicks around the infected area. The gauze, being porous, 
rapidly fastens itself to the tissues where it is placed and thus 
anchors the quarantine. The third requirement (ample drain- 
age of the segregated area) is met by gauze wicks leading to 
the surface. Fourth, this gauze must be arranged in small 
wicks laid straight so that one may be withdrawn at a time 
without disturbing the defensive wall that nature has placed 
around the quarantine. 

A very important detail is the construction of a wick that 
is strong and that at the same time has no raveling edges. 
Such a wick is made from strips of gauze 5 or 6 inches in width, 
cut across a 30 inch bolt of gauze along the line of a drawn 
thread. We have used a heavy gauze because of its strength. 
The ends of the wicks are formed by the two selvage edges 
of the bolt of gauze. In the process of construction all the cut 
edges are securely turned in and ironed with a flatiron and the 
wicks twisted. The two ends are then brought together and 


* While all the principles of this quarantine have been used for twenty-five years in 
many hundreds of cases and the quarantine has been roughly described in other articles 
on drainage, the full illustrated technique for the preparation and application of the 
quarantine was first published in Annals of Surgery, June, 1927.7 
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again twisted. Six of these double wicks are placed in a package 
for sterilization. When unfolded for use, the two ends of the 
wick are untwisted from each other, but the pressing and 
twisting used in the preparation prevents the wick from unfold- 
ing and exposing the raw edges. When put into place, each 
wick is laid separately, bringing the middle or loop to the 
surface. After the loop is cut, the two ends left in the wound 
make two wicks to be removed. Twelve wicks of this kind 
are sufficient for holding a quarantine in place and draining 
the area. When these twelve wicks are massed together, 
brought to the surface and surrounded by four thicknesses 
of rubber tissue, a made-in-cigarette drain approximately an 
inch in diameter is the result. The lower end is spread out in 
the shape of a fan to surround the area to be quarantined. 

The gutta-percha covering is constructed as follows: 
Extra-heavy tissue is used. It comes in bolts 5 yards long, 36 
inches wide. This bolt is cut longitudinally mto three strips 
1 foot wide by 5 yards long. Each strip Is cut in 18 inch lengths 
making ten pieces of tissue 12 by 18 inches. Each piece is 
folded in its long dimension to four thicknesses, making a 
four-ply sheet of rubber tissue 12 inches long, 414 inches wide, 
in which all cut edges are turned in, leaving none but folded 
edges exposed. By this method of folding, the greatest strength 
of the gutta percha fiber is longitudinal and therefore the 
sheet will not tear transversely. Oil silk or rubber dam may be 
used although probably inferior. 

Aseptically the gutta percha is prepared and preserved 
as follows: Gutta percha, after it is cut in the desired length, 
is put in 1:1000 bichloride and allowed to stand over night. It 
is then dried with sterile linen and folded, making it ready 
for use. It is kept in a glass jar which has been autoclaved or 
boiled. This preparation is done with sterile gown and gloves. 

It is easier to apply a rubber tissue covering in two pieces 
of 4}¢ inch width than in one of g inch width. Therefore, two 
pieces are always used, three if necessary to cover in the gauze 
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Meticulous care in the placing, as well as in the removing, 
of the quarantine is important. With long-handled forceps, 
the tip of each wick is placed where it is to remain in arranging 
the quarantine. After the wicks have been laid straight, the 
sheets of four-ply gutta-percha tissue are arranged so as to 
separate the gauze from the free peritoneal cavity. As the 
quarantine passes through the abdominal wall, the rubber 
tissue completely surrounds the gauze, forming a cigarette 
drain at this point which is spread out so as to surround the 
quarantined area at the bottom. The abdominal wall should 
not be drawn too tightly around the drain. The wicks are 
removed one at a time one week after they are placed. This 
may be done without anesthesia but a light gas anesthesia, 
lasting only a minute or two, is preferable. No force should 
be used in removing these wicks. With a pair of thumb forceps, 
each wick is pulled upon lightly to determine which one may 
be removed with least force. By pulling on each wick repeatedly 
they are gradually loosened. One week after the wicks have 
been removed, the sheets of gutta percha are easily removed 
without gas. No other drainage is inserted after the gutta 
percha has been removed. 

A very large portion of the pathological conditions which 
require opening of the peritoneal cavity are located in the 
female pelvis, in the neighborhood of the appendix and in the 
neighborhood of the gall bladder. It is possible to quarantine 
any of these areas. 

As an interne in a large city hospital in the year 1896, I 
came in contact with the early adventures into the field of 
abdominal surgery. Appendicitis had not yet taken an impor- 
tant place as a surgical disease. Gall-bladder diseases were 
scarcely heard of in this institution. The female pelvic organs 
constituted the chief object of surgical attack. Infection of 
the fallopian tubes was the principal disease treated. Opera- 
tions for this condition were frequent. The staff was divided 
into two groups which, for convenience, will be designated 
A and B. Group A included the much more distinguished 
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men. The method of procedure of this group was to remove 
the fallopian tubes and ovaries through an abdominal incision 
and drain the pelvis with a glass drainage tube. The mortality, 
while not accurately recorded, was approximately 30 per cent. 
In group B, the surgeons were of much less note. This group 
treated these inflammatory diseases of the tubes by doing a 
vaginal hysterectomy, including bilateral salpingectomy and 
oophorectomy, after which the Mikulicz drain or gauze pack 
already described was applied through the vagina. During 
my year of service in this hospital there was no death by this 
plan of treatment. The internes of Group A, of which I was 
one, could not but be impressed by the better results of our 
competitors. At the close of my interneship I located in the 
agricultural district of the far west and began to do major 
surgery, a large part of which was for inflammatory disease 
of the female organs. In this remote district, the method of 
doing a vaginal hysterectomy followed by the use of the 
Mikulicz drain was adopted with good results. 

Under the teaching of the late Joseph Price of Philadelphia, 
who had attained a place of recognized leadership in America 
at that time, abdominal surgery made a rapid advance. Price, 
operating through an abdominal incision, used a large gauze 
pack following his operations for pelvic inflammatory disease. 
The results he obtained have scarcely been surpassed even in 
later years. I adopted his plan. After following his teaching 
for some time, notwithstanding the good results obtained, 
the disadvantages of the large intra-abdominal gauze pack 
became apparent to me. To meet these objections, the quaran- 
tine as already described was developed primarily for the 
treatment of inflammatory disease of the pelvic organs. By this 
plan, it was found that even in operations performed during the 
acute stage of inflammatory disease the mortality was negligible. 


CLINICAL APPLICATION OF THE QUARANTINE” ° 


Let us consider a typical case of chronic pus tubes in which 
the small intestines and the omentum have firmly cemented 
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themselves together forming a quarantine wall around the 
infected tubes. The abdomen is opened by a suprapubic inci- 
sion. A temporary gauze pack is arranged across the abdomen 
to prevent infection of the uninvolved portion of the per- 
itoneum. The fingers are gradually insinuated in a line of 
cleavage between nature’s quarantine wall and the pelvic 
mass. By this means, the omentum and intestines are separated 
from the distended tubes. In many cases one or both tubes are 
unavoidably opened and pus pours out into the wound in 
large quantities. The entire hand is then introduced. The 
tubes and ovaries are mobilized and the intestines pushed 
backward with a gauze sponge. The fallopian tubes are re- 
moved. Very often the ovaries are involved in the suppurative 
process. As the patient is usually a young woman, in the height 
of her sex life, it may be a very serious matter in her future 
family relations to have the ovaries removed. It is entirely 
unnecessary to remove them. In removing the tubes, any 
existing suppurative involvement of the ovaries is opened 
wide. After the pus tubes have been removed, the wicks, which 
reach to the bottom of the cul-de-sac, are carefully arranged 
across the pelvis contacting the ovaries which have been 
involved in the suppurative process. This affords perfect drain- 
age for the ovarian abscess. The gutta percha sheets are then 
carefully arranged above the wicks. The temporary gauze 
packs are removed and the abdomen is closed around the 
quarantine. One week after they are placed, the gauze wicks 
are removed. A week later the gutta percha tissue wall is 
removed. Around this drainage material a healthy wall of 
granulation tissue has developed, which heals spontaneously 
within a few days or a few weeks at most. If it should become 
necessary to open the abdomen in later years for any other 
condition, it will be found that there are practically no adhe- 
sions in the abdomen. The ovaries which were involved in 
the suppurative process at the time of operation have com- 
pletely healed and are found to be normal and the woman’s 
sex life and normal marital relations have been maintained. 
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It is an established rule of present-day gynecologists that 
under no circumstances shall an operation be performed during 
the early stages of gonorrheal salpingitis. Many of our best 
gynecologists have contended that no operation should be 
performed until after recovery from two or three exacerbations. 
This is undoubtedly a safe procedure and may possibly be 
the best procedure and yet, since the evolvement of the quaran- 
tine drain, I have usually operated in these cases during the 
acute stage, sometimes before the fimbriated ends of the tubes 
have sealed.? Such patients usually have a high fever with 
abdominal distention and appear to be very sick. In numbers 
of such patients, I have simply separated the fresh adhesions, 
pushed the intestines back and introduced the quarantine 
which is left in contact with the fimbriated ends from which 
pus is often found exuding. No organ is removed and no 
surgery Is done except the placing of the quarantine. The 
fever at once drops and the patient usually makes an uninter- 
rupted recovery. I have never found it necessary to re-operate 
upon a patient who has been thus treated. It is equally true 
that I have no record of such a patient ever having borne 
children. The important point is that the acute inflammatory 
process has been aborted and the patient is comfortable. She 
has lost none of her organs. In the face of the almost unanimous 
opposition of gynecologists, I would hesitate to urge opera- 
tion in these acute gonorrheal cases. I simply state my own 
experience. 

One of the most dangerous things in the present-day life 
of young women is sepsis following induced abortion. Many 
women lose their lives in this way even though the abortionist 
has removed all the debris from the inside of the uterus. Such 
a patient is often found to be in a very serious condition with 
local peritonitis and sepsis. The temptation to curette the 
uterus Is great. Some have even gone so far as to remove the 
uterus in such cases. Both of these procedures are entirely 
unnecessary and as a rule should be classed as meddlesome 
surgery. In such cases if the abdomen is opened and the pelvic 
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organs are entirely quarantined, the fever drops immediately 
and the danger rapidly disappears in nearly all instances. 

In cases of non-gonorrheal pyogenic infection following 
abortion in which the patients have survived the acute danger, 
it is often found that pus tubes have developed and the fim- 
briated extremities of the tubes are entirely sealed. It is not 
always necessary to remove such tubes. If the fimbriated 
extremities are opened or the tubes are incised, the quarantine 
placed in contact with the open tubes gives good drainage 
and permits the inflammatory process to subside, thereby 
establishing a practically normal condition. A considerable 
percentage of these patients will bear children afterward. 

While pus tubes resulting from non-gonorrheal pyogenic 
organisms may be cured in this way, it is very unwise to treat 
gonorrheal pus tubes whose fimbriated ends have been once 
sealed in this manner. A sealed gonorrheal pus tube which 
is simply opened and drained will almost invariably leave a 
permanent suppurating sinus which has to be dealt with 
later. Someone has said that a tube which has been once 
sealed by gonorrheal infection is always sealed. This statement 
is possibly radical and overstates the case but pregnancy is 
so rare after the fallopian tubes have been sealed by gonorrheal 
infection that it would appear to be far better practice to 
remove any pus tube that is known to be of gonorrheal 
origin. 

There are certain patients, sometimes referred to as 
“adhesion formers,” who have extraordinary defensive powers 
and in whom repeated operations have been done for relief of 
extensive and firm adhesions. After each operation for the 
severing of these adhesions, they recur to even a greater extent 
than after the previous operation. If, after the adhesions have 
been carefully separated, the raw surfaces of the intestinal 
walls repaired, the pelvic organs carefully and completely 
quarantined, the omentum drawn down over the intestines 
as well as possible and the intestines and omentum allowed 
to fall against the smooth rubber-covered quarantine, no 
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further efforts against adhesions will be required.” If such an 
abdomen is opened at a later date for other reasons, the almost 
complete absence of adhesions is very astonishing. 

The appendix, being located near the lateral wall of the 
abdomen, is in a favorable position for the use of the quaran- 
tine. In cases of acute perforative appendicitis with general 
peritonitis, it Is common practice to elevate the head of the 
bed and drain the most dependent portion of the abdomen.’ 
There is a much larger class in which the patient has been 
treated conservatively and an abscess has formed around the 
appendix or the end of the cecum. Often loops of small bowel 
and omentum have gathered around and become cemented 
into a quarantine wall. In such a case, a large temporary pack 
of moist gauze is placed around the area to protect the unin- 
volved peritoneum. By following a line of cleavage with the 
finger tips, the quarantine wall formed by the intestines and 
omentum is separated from the appendiceal abscess wall. 
Usually during this process the abscess is opened and pus is 
discharged into the gauze. What is lett of the appendix is now 
removed. The pack holds back the intestines and exposes the 
field, after which the tips of a dozen wicks are placed in the 
abscess cavity. It is sometimes well to place some extra wicks 
over the edge of the abscess cavity into the pelvis and upwards 
in the direction of the flank. After the gutta percha tissue 
folds are made to surround the gauze entirely, the temporary 
gauze packs which have been used in the operation, are re- 
moved, and the wound is closed around the quarantine which 
emerges from the lower angle of a right rectus incision. In 
arranging such a drain, it is important to place carefully the 
gutta percha against the lateral parietal peritoneum so the 
intestines do not get behind the quarantine pack. The wicks 
are removed after a week and the gutta percha is removed a 
week later. The wound is allowed to heal of its own accord. 
If the abdomen of a patient treated in this way is opened at a 
later date, there is practically no evidence of adhesions to be 
found. 
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In acute empyema of the gall bladder, which is frequently 
found in elderly people, a radical operation is at times very 
dangerous. In such a case, the abdomen may be opened under 
local anesthesia. The omentum forming the quarantine wall 
is separated from the gall bladder and held away with retrac- 
tors. The ends of gauze wicks are then carefully arranged 
around the neck of the gall bladder beginning with the foramen 
of Winslow and going around anterior to the gall bladder. 
After this, rubber tissue is arranged around the wicks, a trocar 
attached to a suction tube withdraws the pus from the gall 
bladder. The gall bladder is incised, any stones or pus removed 
and a rubber tube or wick of gauze is placed inside the gall 
bladder. The abdomen is then closed around the quarantine. 
The patient is relieved of immediate danger and in approxi- 
mately 50 per cent of cases no further operation is necessary. 
In the remaining cases, it may be necessary to remove the 
gall bladder at a later date. 

At the time of the second operation for the removal of a 
gall bladder which has been quarantined in this way, an 
amazing observation is made. Almost complete absence of 
adhesions is noted. As soon as the edge of the liver is en- 
countered, the finger very easily passes down to the gall 
bladder. The operation is almost as simple as if no previous 
operation had been done. This is in sharp contrast to the 
condition existing in cases in which the gall bladder and area 
has been drained by simple tube drainage. 

In the less severe cases of infected gall bladder with gall- 
stones in which the very acute symptoms have passed off, 
the gall bladder is removed and the ducts carefully examined 
for stones. In a percentage of such cases, opening the common 
duct will reveal infected bile even in the absence of stones. 
In such a case it is well to insert a tube into the dilated duct, 
retain it with one suture and place a quarantine around the 
entire area including the tube. It will be seen that the tips 
of some of the wicks are placed in the foramen of Winslow 
and are carefully arranged around the opening in the duct. 
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Gutta percha tissue is placed on the outside so that the intes- 
tines, and particularly the stomach, cannot come in contact 
with the infected area. The principal function of the tube in 
this case is to conduct the bile through the gauze and prevent 
the continued saturation of the gauze dressings during the 
first few days. By leaving the duct open in this way, it will 
drain for some days after the tube comes away and at times 
a little stone which may have been missed at the operation 
will be found to have come away in the dressings. 

In the chronic cases in which stones are found in the gall 
bladder and common duct even without pus, the same pro- 
cedure is followed. 

In these days of almost reckless removal of gall bladders 
which have no very evident pathology, one of the frequent 
conditions which the surgeon is called upon to treat Is post- 
operative morbidity. This is usually manifested in the form of 
firm adhesions which hold the stomach to the former bed of 
the gall bladder on the under surface of the liver or to the 
abdominal wound. Such a pathological condition creates severe 
digestive disturbance and often leaves the patient in a worse 
state of health than before the operation. It is sometimes quite 
a difficult operation to separate the stomach from its new 
attachments. After it is separated, the under surface of the 
liver corresponding to the former bed of the gall-bladder is 
left raw and bleeding. The peritoneal coat of the stomach 
may have been removed in the process. In such a case, the 
raw area of the stomach or duodenum is covered with omen- 
tum. A quarantine is then placed in such a way as to cover 
the raw area on the under surface of the liver in order to make 
sure that the stomach will not readhere. I know of no other 
method which is so effective in relieving postoperative gall- 
bladder morbidity. 

Another type of case requiring the quarantine drain is 
traumatic rupture of the pancreas, removal of a stone from 
the body of the pancreas, the opening of an abscess of the 
pancreas, acute pancreatitis, etc. It has been proved by Opie, 
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the writer of this paper, and others, that fat necrosis is always 
due to escape of pancreatic fluid into the retroperitoneal fat 
planes, thence down the omenta and around the parietal 
peritoneum. In a case of acute pancreatitis, rupture of the 
pancreas or other obstructive lesion which permits the escape 
of pancreatic juice, the fat necrosis may be prevented by the 
application of the quarantine to the denuded pancreas after 
the pancreas has been exposed in its retroperitoneal position. 
The wicks are arranged around the lesion in the pancreas and 
introduced from the abdominal incision through the gastrocolic 
omentum. The rubber tissue in this case is made to surround 
the gauze wicks entirely. 

Another indication is seen when the bowel is opened in 
the presence of an abscess such as is often encountered in 
pelvic operations. A striking instance is seen in the following 


case: 


A patient had been operated upon in a distant city for an unusual 
pelvic tumor. In a few months the growth returned in the form of a cyst. 
In removing it, the sigmoid was torn entirely in two. It was sewed but 
broke down. The two ends separated. A large abscess formed and dis- 
charged in the lower end of the incision. Through this opening, pus, fecal 
matter and a gelatinous substance, characteristic of the tumor that was 
present, all discharged. The patient was in almost a moribund condition. 
The transverse colon was brought out through an abdominal incision under 
local anesthesia and a day later was opened to sidetrack the fecal current. 
After a few days, a slight improvement occurred but the improvement was 
not satisfactory. The patient was still in a very serious condition. The 
abdomen was opened again. The abscess wall and the cyst wall were re- 
moved. The ends of the intestine were sewed together, although not tightly. 
A rectal tube was placed in the rectum and passed beyond the anastomosis. 
The omentum was drawn down and tacked over the anastomosis, after 
which a quarantine of twenty-four wicks was placed across the pelvis to 
keep the intestines away from the infected area and to afford ready drainage 
for any leakage that might take place. The patient immediately began to 
improve. The wicks were removed in six days; the gutta percha a week 
later. A perfect anastomosis resulted. After this drainage wound had 
healed, the colostomy opening was closed and the continuity of the intestine 
was restored. 
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When the deep pelvic colon is unavoidably opened during 
the progress of an operation for a pelvic abscess or other pelvic 
disease, even though the operation may have been done pre- 
viously, leaving a fecal fistula in the low pelvic colon, such an 
opening may be closed indirectly with the aid of the quarantine 
drain. This is done by bringing the omentum down over the 
opening and lightly tacking the edges to the parietal per- 
itoneum with a few interrupted catgut sutures. No attempt 
is made to make this closure fluid-tight. The quarantine is 
placed so that any leakage escaping beneath the omental 
flap will be absorbed by gauze wicks. The quarantine in this 
instance performs the dual function of draining away the fluid 
which escapes from the opening beneath the omentum and 
keeping the small intestines out of the field. In spite of the 
temporary leakage, the fistula finally heals by the aid of the 
overlying omentum. 

If, in such a case of fecal fistula, it is found that the omen- 
tum has been destroyed at the previous operation or at least 
cannot be brought down into the pelvis to cover the opening, 
the closure of the fistula is extremely difficult. The difficulty 
may be overcome as was done in one case by the following 
heroic measure: The ileum was severed about 2 feet above 
the ileocecal valve. The distal end was turned in and closed 
by several layers of sutures which inverted at least an inch 
of bowel to prevent the later development of a fistula from 
this blind end. The proximal end was implanted into the side 
of the distal segment of ileum midway between its end and 
the ileocecal valve by an end-to-side anastomosis. The mesen- 
tery was cut and the edge of the proximal segment was sewed 
to the upper surface of the distal mesentery. The inverted 
distal stump of intestine with its mesentery was brought down 
into the pelvis and the mesentery was tacked down over the 
opening in the colon. The quarantine pack was then placed 
across the pelvis, a tube was placed in the rectum, and the 
indirect closure of the fistula was completed just as if we had 
used the omentum. 
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Another case for the application of the quarantine principle 
is where an intestine had become gangrenous and had sloughed 
and in which the infection was too widespread and the patient 
too sick to withstand an intestinal anastomosis. The sloughing 
of the bowel in this instance had taken place gradually and 
an abscess had formed. A part of the intestinal contents after 
going into the abscess had worked down through the distal 
segment for several months. A right rectus incision was made. 
The abscess wall was enucleated leaving the two open ends 
of the bowel. The severed ends of the ileum were liberated. 
A tube was passed into the severed proximal end of the ileum 
while another was passed into the distal ileum and cecum form- 
ing a double barrel shotgun effect. The intestines were then 
tacked to the parietal peritoneum on one side of the wound. 
A quarantine wall was placed entirely around the infected 
area and around these intestinal loops. In a few days, the tubes 
came away and the wicks were removed. A clamp was used 
to cut through the two intestinal walls according to the method 
of Mikulicz. Later the rubber tissue was removed, the wound 
gradually healed, leaving a fecal fistula which was later closed 
by the extraperitoneal method first described by the writer." 
This treatment may be appropriate for advanced strangulated 
hernia. 

It is a sad commentary on our boasted progress in surgery 
that the mortality rate in cases of strangulated hernia with a 
gangrenous loop of bowel is still approximately 40 per cent. 
Much of this sad story is because of the temptation to do ideal 
surgery under circumstances where ideal conditions do not 
exist. In intestinal surgery, idealism is the most fatal of senti- 
ments. Death in these strangulated hernia cases is due to a 
combination of intestinal toxemia and local sepsis. The effect 
of sepsis accompanying a gangrenous loop of bowel is very 
serious. Every effort to preserve nature’s defenses and protect 
the local area from extension of the infection should be made. 
Because in most instances the loop of bowel involved in a 
strangulated hernia is the lower ileum, temporary enterostomy 
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is feasible. Rational treatment in such a condition consists 
in relieving the intestinal toxemia and limiting the local 
sepsis. To this end, after the gangrenous knuckle of bowel is 
exposed and the bulk of it removed, the hernial opening is 
enlarged. The loop is drawn out until healthy bowel is en- 
countered. A large tube is fastened in each of the two limbs 
of the intestinal loop. A quarantine is placed around the 
intestine. Closure of the fistula as well as repair of the hernial 
opening is a matter for later consideration. The chief end 
desired in such an emergency is the saving of the patient’s 
life. 

Postoperative intestinal obstruction or ileus most fre- 
quently follows pelvic operations and is very likely to follow 
myomectomy. After a pelvic operation, the patient may have 
done fairly well for the first twenty-four hours. She then 
assumes an uncomfortable, restless attitude, with anxious 
expression of the face, pulse rate gradually rising. Then in- 
sidiously nausea and vomiting develop, first the vomitus 
consisting of the contents of the stomach, then bile and finally 
intestinal contents. Gas distention increases. An enema brings 
little or no results. Even when there is considerable expulsion 
of gas, the distention soon recurs. It is well now to consider 
seriously the possibility of postoperative ileus. In fact, in the 
majority of cases, such symptoms indicate postoperative 
ileus. 

So far as I can recall, I have never opened an abdomen 
expecting to find a postoperative ileus, in which the diagnosis 
was wrong. But, alas, in altogether too many cases I have 
made the diagnosis too late. 

When in doubt concerning postoperative ileus, it is well 
to remove some of the stitches in the lower end of the wound 
and open the abdomen. Usually, it will be found that a loop of 
intestine is adherent to the back of the uterus or to a ligated 
stump or to a raw surface. This loop of bowel will usually be 
found imbedded in a clot or mass of blood which often comes 
from stitch-hole bleeding. If we quickly separate the adherent 
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bowel from its attachment, slip in a few wicks of gauze, and 
above the gauze a sheet of rubber tissue of several layers, the 
patient will immediately recover if the diagnosis has been 
made early. If operation has been delayed until dark spots 
have developed in the intestinal wall, the chances of recovery 
or death are about equal. The extent of the dark spots will 
depend not only on the length of time the patient has been 
sick but also upon the previous treatment. If either cathartics 
or food has been given, the discoloration will be much more 
extensive. In such a case much depends on the thorough 
removal of the intestinal contents above the obstruction 
through one or more incisions by Holden’s method."? But 
in all these cases of postoperative ileus there seems to be an 
element of sepsis which makes the use of the quarantine all 
the more important. 

The surgeon is sometimes confronted with gangrene of a 
considerable loop of bowel resulting from mesenteric thrombo- 
sis or embolism or a fibrous band which has developed as a 
result of pelvic disease or Meckel’s diverticulum. The gan- 
grenous bowel as it lies in its bed of parietal peritoneum creates 
an infected area. Such a gangrenous segment of bowel is often 
high in the small intestine precluding the use of an enter- 
ostomy. In such a case resection is imperative. If the resection 
is done and the infected area in which the gangrenous loop has 
rested is left uncovered, the patient will almost surely die of 
sepsis. A large quarantine placed in the pelvis so arranged as 
to cover the septic field and drain it with the gauze wicks will 
often save the life of the patient. In such a case, however, it 
is very important to cover the anastomosis with omentum 
by tacking it to the intestine and to the mesentery. The inter- 
posed omental covering then is in contact with the quarantine 
and effectively prevents a fistula. 

Another type of case in which the quarantine is applicable 
Is seen in extensive pelvic disease in which large areas of per- 
itoneum have been removed. The patient is in a depleted 
condition, oozing is taking place from the edematous tissues 
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which cannot be stopped with forceps and it is necessary to 
control with pack. In some cases infection may be present. 
The quarantine pack is ideal in such a case for it not only 
stops the bleeding but gives ample drainage and the smooth 
rubber tissue bars coils of intestine from the traumatized 
field where they might be ensnared in a mass of adhesions. 
The success which has attended the application of the 
quarantine in isolating continuing sepsis and disease has led 
me to adopt a large quarantine for draining the abdomen in 
cases of general peritonitis following visceral perforation. 
As has been shown, any drain is isolated from the general 
peritoneal cavity within a few hours. Therefore, it is important 
to make the drain as efficient and as rapid in its action as 
possible. If the patient is placed in the sitting posture, the 
fluid gravitates into the pelvis. A large quarantine placed in 
the depths of the pelvis drains more rapidly than it is possible 
to drain with any tube. Behind this gutta-percha wall, any 
fluid within the abdomen is rapidly picked up and brought 
to the surface by capillary action. I am convinced that such a 
quarantine gives better results than any form of tube drainage. 
It has fallen to my lot to have developed an operation for 
bilateral transplantation of the ureters'® and another for 
radical removal of carcinoma of the rectum.!*!5 A very 
important feature of each of these operations is the quarantine. 
Surgeons who have adopted the general principles of these 
operations but have sought to eliminate the quarantine by 
substituting a small tube or a small cigarette drain have not 
been satisfied with the results obtained. The reason for this 
failure I believe to be fundamental. The retroperitoneal 
connective tissue is opened when the ureters are mobilized 
and brought into the peritoneal cavity. An infection lodged 
in this connective tissue during the progress of an operation 
may prove fatal by gradual extension upward unless proper 
drainage is used. Connective tissue is arranged in a mesh much 
like the structure of a sponge or the pith of a gourd. It holds 
infected fluid by capillary attraction. Neither gravity nor 
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rubber tubes will efficiently drain freshly opened connective 
tissue. Capillary drainage introduced as gauze wicks is the 
most efficient form of drain for this purpose. 

Owing to the fact that in ureteral transplantation, the 
drainage from the retroperitoneal space must be brought 
through the peritoneal cavity, it is necessary to interpose 
rubber tissue to prevent contact of the gauze wicks and the 
contents of the free peritoneal cavity.'* 

In the radical operation for carcinoma of the rectum, just 
referred to, all the fat in the hollow of the sacrum is removed, 
leaving open connective tissue on all sides. It is very difficult in 
doing this operation to avoid carrying some infection into this 
connective tissue. The bony pelvis forms the non-collapsible 
wall of the cavity to be drained. A tube or cigarette drain 
suspended in this space from an abdominal incision simply 
dangles in this non-collapsible cavity and accomplishes nothing 
in the way of drainage. On the contrary it furnishes an avenue 
for the introduction of infection. The surgeons who have 
attempted to drain such a cavity in an operation of this type 
with a small drain have met with disaster in the form of a 
very large mortality. Basing their decision on their experience, 
they have condemned the operation. In my original paper 
on this subject, twelve wicks were used as a routine. From 
later experience, I have learned that the larger the amount 
of gauze, the more successful is the drainage. I now use thirty- 
six of the gauze wicks instead of twelve and this fills the space 
loosely. This amount of gauze in the form of wicks laid straight 
and delivering fluids to the surface through the abdominal 
incision by their rapid action promptly empties the connective 
tissue spaces of their fluid and brings the flow of lymph to 
the surface.’® In the meantime nature has had an opportunity 
to form a protective wall in the connective tissue space. By 
this means, we have been able to reduce the mortality in 
operations for cancer of the rectum to the minimum. 

In certain cases of advanced cancer of the cervix, it is 
impossible to introduce radium into the cervix. In some of 
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these cases, the cancerous growth has extended well out into 
the connective tissues and lymphatics of the broad ligaments. 
The treatment from below is not sufficient. While it is possible 
to remove the uterus at a Jater date with the cautery or electric 
knife, it is not possible to remove the lateral and upward 
extension. In such a case, it is possible to use large doses of 
radium applied intra-abdominally. This application is as fol- 
lows: After removal of the uterus, a folded four-ply sheet of 
gutta percha is arranged across the pelvis as protection for 
the bladder. Gauze wicks which extend down to the vagina 
are then arranged across the pelvis to give distance between 
the radium and tissues to be treated. A 50 mg. tube of radium 
enclosed in a brass capsule is inserted into a small-sized rubber 
tube which in turn is inserted into a larger rubber tube pre- 
paratory for insertion. Three such tubes are used. One tube 
projects through the vagina leaving the radium in the center 
of the space which the cervix has occupied. A similar tube 
containing radium is then arranged on each side of the pelvis 
back of the broad ligaments and well out toward the lateral 
pelvic wall. A broad sheet of lead 2 mm. or more in thickness 
is then fitted across the pelvis back of the radium. After this, 
at least two dozen small wicks are arranged across the pelvis 
above the lead. Above and back of this are introduced other 
sheets of folded gutta-percha tissue. This amount of radium 
is allowed to remain as long as it is desired, usually twenty-four 
to forty-eight hours, when the rubber tubes containing the 
radium are easily withdrawn, also the lead sheet above the 
radium. The gauze wicks are then allowed to remain a full 
week before their removal. After the removal of the wicks 
the rubber tissue remains still another week. The wound is 
then allowed to heal spontaneously. Experience has shown 
that in some cases patients whose condition was otherwise 
hopeless have lived over five years after such an application. 
Another appropriate condition for the intra-abdominal 
use of radium is found in malignant cysts of the ovary in which 
transplant nodules are scattered over the pelvic peritoneum. 
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In such a case, a large amount of well-screened radium may 
be scattered through a large gauze pack which fills the entire 
pelvis and protects the intestines from the shorter radium rays. 
A few cases of this type of malignancy have been cured for 
periods ranging from five to ten years. 


SUMMARY 


Speaking in terms of general principles, we have the 
following indications for the use of the quarantine in abdominal 
surgery: 

1. Infected organs which tend to produce a peritonitis by 
contact or discharge but which organs are not to be entirely 
removed. 

2. Intra-abdominal abscess so located that the wall is 
exposed to the intra-abdominal viscera and where the discharge 
must be conducted across the free peritoneal cavity after 
drainage is established. 

3. An open viscus which because of the presence of infec- 
tion or for other reason it is impractical or undesirable to close 
at the time. 

4. Large denuded bleeding or infected areas which it is 
impossible to cover with peritoneum. 

5. Extensive recurrent adhesions which disturb the func- 
tion of the abdominal organs. 

6. Drainage of retroperitoneal or extraperitoneal areas 
which are so located that the drainage material must pass 
through the peritoneal cavity. 

7. Areas which are set apart for continued or subsequent 
therapy such as the cautery or radium. 


CONCLUSION 


The protected quarantine herein described was devised 
and perfected twenty-five years ago to meet the necessities 
arising from diversified surgical conditions as they were treated 
before the development of the modern hospital. It has been 
constantly used during the intervening years in a great many 
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and a great variety of cases. I believe it to be the most impor- 
tant agency that has entered into my surgical practice, whether 
considered from the standpoint of saving life or reducing 
morbidity. Jt embodies the most fundamental principle connected 
with abdominal surgery. 
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CONCERNING THE CAUSE OF 


TRIGEMINAL NEURALGIA 


Watter E. Danby, M.D., F.A.C.S. 


BALTIMORE, MD. 


EFORE proceeding with the evidence which I think 
B may have a bearing upon the causation of trigeminal 

neuralgia I should like to mention one technical advance 
in the treatment of this condition by the cerebellar route. 
The improvements in the surgical treatment of trigeminal 
neuralgia by this approach have been detailed elsewhere, 
Since their publication I have found the use of the electro- 
cautery to be helpful. When the nerve is exposed and is being 
divided by nipping the fibers with the forceps, it not infre- 
quently happens that the nerve is fairly resistant and to 
facilitate the division the nerve can now be melted away by 
the coagulating current of the electrocautery. The forceps 
grasp the part of the nerve to be divided and an instant 
coagulation destroys the fibers. This entails no danger to the 
surrounding tissues. It is of advantage, too, in that it lessens 
the pain when the patient is operated upon under local anes- 
thesia, although the application of a pledget of cocaine to the 
nerve well serves this purpose. 

In the routine treatment of trigeminal neuralgia by division 
of the posterior root, either totally or subtotally, and using 
the sub-cerebellar approach, I have been impressed with the 
frequency of certain anatomical findings which, I believe, 
must have a bearing upon the production of this pain. From 
a series of 215 cases, in which I have personally made the 
operative notes, the following findings are presented: 

In 12 cases (5.6 per cent) there has been a gross lesion 
impinging upon the trigeminal nerve. Six of these tumors 
were the ordinary acoustic neuromas; one was a neuroma of 
an entirely different type arising from the eighth nerve; 
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4 were pearly body tumors (cholesteatomas). The remaining 
case was an osteoma arising from the base of the skull along- 
side the porus acusticus. 


Section AB 


Fic. 1. Pearly body tumor in cerebellopontine angle causing tic douloureux. 


In 6 cases (2.8 per cent) aneurysms of the basilar artery 
pressed upon the sensory root. The frequency of aneurysms 
of the basilar artery has not been appreciated, and it is only 
through operations in the posterior fossa that their number 
can be realized. Increasing age, arteriosclerosis, and frequently 
associated hypertension, cause elongation of the basilar 
artery, which becomes s-shaped, and the bulge of the s reaches 
the trigeminal nerve. 


Pearly body tumor 
Vite nerve 
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In 5 cases (2.3 per cent) there were cavernous angiomas 
. 

which surrounded and obscured, in large part, the sensory 

root. There can, I think, be no question whatever concerning 


Fic. 2. Sketch showing manner of elongation of an arteriosclerotic basilar artery with 
resultant encroachment upon fifth nerve, causing trigeminal tic douloureux. 


the relationship of these three groups of tumors to the produc- 
tion of trigeminal neuralgia. Together they represent 10.7 
per cent of the total number of cases. 

Other findings which, perhaps, are less impressive to casual 
inspection, are, I believe, no less responsible for the production 
of trigeminal neuralgia; these are the arteries and veins which 
impinge upon and frequently distort the sensory root. 

In the region of the sensory root the superior cerebellar 
artery usually sends out a branch which dangles freely in the 
lateral cistern before reaching its destination. This is easily 
seen in specimens of cadavers and at operation. Frequently 
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this arterial branch forms a loop; but regardless of its forma- 
tion, the branch passes either beneath the trigeminal root, 
that is between the root and the brain stem, or along the 


lying over greater part of 
sensory 


(Retracted — 


nerve 


Brain stem 


Petrosal vein 


Portion cut 
at operation 


Fic. 3. Indentation of lateral surface of sensory root by superior cerebellar artery, causing 
trigeminal tic douloureux. 


lateral surface of the sensory root, and in either case, as the 
artery hardens from advancing age, the nerve becomes in- 
dented by the arterial branch. When the nerve lies between 
the sensory root and the brain stem the sensory root is fre- 
quently lifted up and bent at an angle by the hardened artery. 
In other cases it dangles upon the artery and not infrequently 
leaves its mark on the nerve. At times the nerve is attached 
to the artery. In 66 cases (30.7 per cent) the artery in some 
way affected the nerve. 
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It may well be asked why a contiguous artery should 
produce pain in the trigeminal nerve and not produce dis- 
turbances in other nerves. There are, I think, two answers: 


Skin incision 
Bone removed 


= 67 yn 


Fic. 4. Venous angioma surrounding sensory root and responsible for pain. 


one, that similar arterial loops are not contiguous to other 
cranial nerves, and secondly, there are no other cranial nerves 
that begin to have the supply of pain fibers that obtain 
in the trigeminal nerve. Aside from the glossopharyngeal 
nerve there are no other cranial nerves in which this unique 
pain is found (possibly the facial nerve may be a very rare 
exception). 

It may also be asked why in those cases in which the nerve 
is not distorted, the artery may be looked upon as the cause 
of the pain. If one examines the actual tumors which are 
causing trigeminal neuralgia one usually finds that the nerve 
is barely reached by the tumor and rarely much deformed 
by it. Another question which demands answers is: are not 
such findings frequently present without the production of 
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tic douloureux? The answer unquestionably is yes, and for 
exactly the same reason that only a few acoustic tumors 
produce trigeminal neuralgia, though when an acoustic tumor 


Petrosal 


Fic. 5. Various effects of branches of petrosal vein upon sensory root of trigeminal nerve. 


is present there can be no doubt that it is the actual cause. 
Just as one sees many cases of gallstones without pain, so 
one sees lesions attacking the sensory root in the angle without 
the actual production of pain, but when the patient has pain 
and gallstones are present, the gallstones are unquestionably 
the cause. 

Another group of cases presented in which a branch of 
the petrosal vein crosses the sensory root or passes directly 
through it. In 30 cases of the series (14 per cent) such a finding 
was noted. I feel less willing to ascribe relationship to this 
finding, although it is difficult to believe that it is not the actual 
causal factor. These venous branches frequently indent the 
nerve, or are quite firmly attached to it, or may lie lightly 
against It. 
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In 2 additional cases (1 per cent) there were congenital 
malformations at the base of the skull. In both cases the base 
of the skull was markedly concave and in compensating for 
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Fic. 6. Congenital deformation at base of skull altering position of trigeminal nerve in 
young patient. Note large cerebellar tonsils in spinal canal, Nature’s effort to obtain 
room for contents of posterior fossa. 

the reduced intracranial room, the eighth nerve had been 

pushed anterior to the plane of the fifth nerve. I feel that with 

such a strong congenital anomaly the trigeminal neuralgia 
was probably related thereto. Both occurred in young indi- 
viduals in which a congenital malformation is always suspected. 
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In 7 cases the sensory root was tightly adherent to the 
brain stem. Whether this should be included among the proba- 
ble causes of trigeminal neuralgia, I do not know. 

In one case the patient had multiple sclerosis. The relation- 
ship of multiple sclerosis to trigeminal neuralgia has been 
frequently commented upon in the literature, and while 
representing but a small percentage of the cases of multiple 
sclerosis, the incidence is sufficiently high to denote a direct 
bearing upon tic douloureux. 

In 87 cases (40 per cent) no gross findings of any kind 
were noted. It will be remembered, of course, that the entire 
extent of the sensory root is not visible from the operative 
approach, so that quite probably some of these cases may have 
had gross findings which could not be seen. Then too, perhaps 
arterial branches were present, especially among the earlier 
cases, and were not regarded as significant. 


RECAPITULATION 


In 10.7 per cent of the cases there can be no question what- 


ever about the relationship of the gross lesion to the produc- 
tion of the trigeminal neuralgia. If to these were added the 
arterial findings, the congenital findings and the case of 
multiple sclerosis, there would be 42 per cent of gross lesions. 
The addition of the venous branches lying upon the nerve 
would raise the total to 56 per cent, and if also the adherent 
nerves are included, to 60 per cent, leaving forty per cent 
without any evidence of a gross lesion. 

From the latter cases one can only conclude that there 
must be an intrinsic disturbance of the sensory root, such as 
perhaps obtains in Méniére’s disease or multiple sclerosis, 
and since it has been shown that one-half of the sensory root 
can be sectioned without the loss of function, such extensive 
intrinsic disturbance of the root can certainly exist without 
actual loss of sensory function. This, of course, is a purely 
hypothetical explanation of the cases in which no gross find- 
ing 1s observable. 
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In a previous communication the writer has come to the 
conclusion that whatever the cause of trigeminal neuralgia 
may be, it must be located in the sensory root. This conclusion 
is derived from the study of tumors. No tumor of a peripheral 
branch of the nerve has ever been shown to be related to tic 
douloureux; nor among all the other tumors of the Gasserian 
ganglion has a pain of this type been reported. The pain 
produced by tumors in the Gasserian ganglion is of an entirely 
different character, and since tumors and aneurysms along 
the sensory root of the nerve have been shown in the series 
to be responsible for 10.7 per cent of the cases of tic dou- 
loureux, one can only infer that tumors, at least, can cause 
trigeminal neuralgia only by invading the sensory root. This, 
therefore, lends relationship to other gross vascular findings 
along the course of the sensory root. 


TABLE 1 


POSITIVE AND NEGATIVE GROSS FINDINGS IN 214 CASES OF TIC DOULOUREUX 


Gross Findings Percentage 


Sensory root adherent to brain stem.................... 7 3.2 
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CHRONIC SACROILIAC SPRAIN WITH 
ATTENDANT SCIATICA 


REGINALD H. JACKSON, M.D., F.A.C.S. 


MADISON, WIS. 


in orthopedic surgery not only for my temerity in present- 

ing a subject which inherently belongs to them but also 
tor the elementary character of my presentation. I am not an 
orthopedic surgeon. My interest in the subject of chronic 
sacroiliac sprain was awakened at the meeting of the Southern 
Surgical Association in 1929 when Baer, in discussing Camp- 
bell’s paper on the fusion operation in certain of these cases, 
briefly described a non-open operative treatment which he had 
found wonderfully efficacious in a very high percentage of 
cases. Directly on my return home a patient was admitted with 
a typical advanced type of this affliction. (Case 1.) 

The application of the method of treatment as described by 
Baer! was so remarkably effective that I became greatly 
interested in the subject. In the past three years we have had 
28 similar cases in which we have used what I have chosen to 
designate as Baer’s maneuver. While there are allusions in the 
literature to manipulations of the affected limb, Kernig’s 
flexion, dry stretching, etc., Baer’s description is most definite 
and precise. As a result of our experience we are convinced 
that: 

1. This type of case is a distinct clinical entity and the 
affliction is a relatively common one. 

2. The general practitioner fails, as a rule, to comprehend 
the nature of the lesion and is ignorant of the possibility of 
prompt relief in the majority of cases by the proper remedial 
measures. 

3. It is a lesion which the general surgeon too often regards 
as beyond his ken. 


Fis I wish to beg the indulgence of those who specialize 
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4. While properly belonging to the orthopedic surgeon, it is 
a lesion which, in reality, is not referred to him in appropriate 
numbers. 

5. Those afflicted with it become the willing prey of the 
various cults, drug addicts, and habitues of mud bath or hot 
spring establishments. 

6. There are no more grateful, well-satisfied, appreciative 
patients in any field of surgical endeavor than the recipients of 
a curative treatment of chronic sacroiliac sprain with attendant 
sciatica, suffering as they do with all gradations of pain and 
disability culminating at times in the most protracted agony 
and despair. 

While a review of the literature of sacroiliac sprain reveals 
an ever-increasing interest in the subject on the part of ortho- 
pedic surgeons, one is impressed with the great variance of 
opinion that exists as to: 

1. Its actuality as a clinical entity. 
2. The mechanism producing it and the exact nature of this 


lesion. 
3. The appropriate type of treatment for the various 


gradations of the injury. 

4. Its differential diagnosis from lesions such as lumbosacral 
sprain, non-traumatic arthritis, early tuberculosis of the joints, 
sciatica due to arthritis of the lumbar spine, certain gynecolog- 
ical lesions, etc. 

It is not my purpose to enter upon or discuss the variou 
opinions extant upon these problems but rather to confine my- 
self to: 

1. Elementary remarks on the anatomy of the pelvis. 

2. My personal experience with patients. 

3. Illustrations. 


ANATOMICAL CONSIDERATIONS 


The evolutionary changes in the architecture of the bony 
pelvis and musculature attendant upon the transitional 
progress from a quadrupedal to the bipedal mode of locomotion 
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in the mammalian group, culminating in the highly specialized 
structure found in man, with his unique ability to spring 
sideways from not only a standing position but to do so on 
alighting from a forward stride or jump, are interestingly 
brought out by Reynolds.? As an example of the process of gain 
in strength without an increase in weight, he cites the ability 
of the human pelvis to resist great strains in spite of its 
light weight. This end has been attained by such changes in 
the bones, ligaments and muscular attachments as to vastly 
increase through the laws of leverage their strength and power. 


SACROILIAC JOINT 


The conformation of the bony surfaces constituting this 
joint in man Is such as to restrict to a minimum any caudal or 
cephalad movement of either surface. They are also designed 
to limit or minimize rotary motions. This is apparent in the 
simple wooden model (Fig. 1) made for me by Professor Walter 
Sullivan of the anatomical department of the University of 
Wisconsin; an interlocking design presenting four phlange 
surfaces. In the upper portion of the joint, the joint cleft runs 
from behind forward and inward; in the lower part, forward 
and outward. This feature is also mentioned by Quain.* 

This arrangement, together with the anterior and posterior 
ligamentous system and the musculature, presents from the 
engineering standpoint an ideal structure to limit or minimize 
rotary motion through a transverse axis. This function is 
admirably served under ordinary conditions of strain providing 
always that the muscles which are also essential to the proper 
functioning of this highly developed anatomical region are 
guard.” 

The histories of typical cases of chronic sacroiliac sprain 
as a rule reveal that the inception of the lesion occurred at a 
time when the patient, while in an unusual muscular position, 
experienced either a sudden unforeseen additional strain or a 
continued repetition of a moderate strain. Thus, in our cases 
the pulling through the mud of a heavy hunting boat, the build- 
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ing of a pier by one unaccustomed to such work, the digging of 
a cellar, the opening of a window which, after starting to slide 
open suddenly stuck (Fig. 2) were clearly direct etiologic factors 


Fic. 1. Wooden model to show simple locking design of sacroiliac joints. 


in the production of the lesion. In some cases, the exciting cause 
is so trivial that without an appreciation of the laws of leverage 
it would be impossible to comprehend what takes place. 

If the hand and wrist of a strong man are voluntarily flexed 
to the extreme limit (Fig. 3), the application of the index finger 
of a much weaker man to the back of the hand will effectually 
prevent the strong man from extending his wrist, the leverage 
of the muscle is Jost. A very little extra pressure of the index 
finger on the distal end of the mid-metacarpal bone which now 
serves as an actual lever will cause acute pain in the back of 
the unguarded wrist. 

When the trunk is bent forward in a slightly twisted posi- 
tion with the lower extremities braced, one more so than the 
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other, with the arms extended, the hands grasping a heavy 
weight (Fig. 4); if a foot unexpectedly slips, or the subject 
makes an extra effort fully expecting to lift the weight by using 


Fic. 2. Sudden sticking of a window and trivial exertions may result in acute sacroiliac 
sprain. 


the trunk musculature and fails to do so, the acme of leverage 
force centers in the sacroiliac joint. Unexpected leverage 
transmitted unilaterally through the hamstring muscles while 
the body is slightly twisted and curved forward and down, 
is a most potent cause of sacroiliac sprain. As stated by 
Walker‘: “This joint supports the weight of the trunk and 
also absorbs the shocks from the lower extremities. It holds 
the key position when one is lifting, bending, stooping, and 
walking.” If the traumatic injury resulting from such a mishap 
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Fic. 3. To illustrate (1) loss of muscular leverage; (2) effect of pressure at distal end of 
bony lever. 


Fic. 4. Unexpected leverage transmitted unilaterally through hamstring muscles while 
body is slightly twisted and curved forward is a common cause of sacroiliac sprain. 
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stretches and ruptures by a transverse rotary “shearing 
action” the periosteal, capsular and ligamentous support of 
the joint at the level of the third sacral vertebra, conceivably 
it will cause an acute pain with an immediate spasm of the 
musculature which protects the joint. Presumably this is 
followed by injection of the synovia and increase of joint fluid. 
Whether the lesion in an advanced state is a true arthritis 
is still under debate. 


PAIN 


Smith-Petersen® in speaking of the characteristic pains 
in lesions of the sacroiliac joint says: 


Distribution of Pain. In regard to the patient’s description of the 
distribution of pain, this, of course, is subjective and cannot be anatomically 
accurate. It is distinctly helpful, however, when we consider the innerva- 
tion of the sacro-iliac joints. This is derived from the following sources: 
(1) Anteriorly, from the lumbosacral cord; (2) posteriorly, from the first 
and second sacral nerves; (3) inferiorly, from the superior gluteal nerve; 
(4) from the obturator nerve. 

There is some question as to the innervation derived from the obtu- 
rator. The opinions of various anatomists differ on this point. Bardeleben 
and Morris, however, agree on the first three sources of innervation. 

On the basis of the innervation just described we may have pain referred 
along the fourth and fifth lumbar and first and second sacral nerves. In 
other words, we may have pain referred along the posterior aspect of the 
thigh, anterolateral and posterior aspect of the lower leg and lateral aspect 
of the ankle. Because of the innervation from the superior gluteal nerve 
we are also apt to have pain referred to the sacrosciatic notch, extending 
in the anterolateral direction along the distribution of the superior gluteal 
nerve to its termination in the tensor fascia femoris muscle. 

Finally, pain over the distribution of the internal obturator nerve, 
namely, the inferior, mesial aspect of the thigh. I have found pain referred 
to this area in two cases only; both cases were proven by operation to have 
a chronic inflammatory process in the sacro-iliac joint. 


In the type of case I am presenting, we have been impressed 
with two outstanding features; 

1. The severity and chronicity of the attendant sciatic 
pains. 
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2. The very marked contraction of the great group of 


hamstring muscles. 
That the actual physical shortening of this group of mus- 


Fic. 5. 
Fic. 5. Actual physical shortening of hamstring muscles helps maintain via sacroiliac 
ligament any imbalance of joint surfaces. 
Fic. 6. Lumbosacral plexus which is directly irritated by any misalignment of joint 
surfaces. 


cles, always apparent in the chronic type of lesion, must exert 
a potent force in maintaining any imbalance of the joint 
surface produced by the primary trauma is suggested by 
Figure 5, the pull exerted on the tuber ischii being extended 
to the vicinity of the sacroiliac joint via the sacroiliac ligament. 
The conception of a rotary shearing traumatism which through 
repetition leaves the joint cleft surfaces in permanent misalign- 
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ment readily accounts for the intense sciatic pain which is 
present (Fig. 6). ‘ 


HISTORY 


The typical history in our experience is one of persistent 
disabling pain and tenderness over a sacroiliac joint with 
attendant so-called sciatica which has persisted over a period 
of months or years and failed to respond to many forms of 
treatment, including removal of supposed foci of infection, 
wearing of special belts, braces, weight extension of the af- 
fected limb, epineural injections, etc. While many patients 
attributed the inception of their trouble directly to some 
remembered mishap, in others it was necessary to elucidate 
by the taking of a very careful history the fact that they had 
overexerted themselves shortly before the first onset of 
symptoms by “digging a cellar,” “loading more hogs than 
the other fellow,” “loading bales of hay’’—types of labor they 
were not hardened to. 


PHYSICAL EXAMINATION 


The majority of our patients were males (26 of 28 in our 
series) usually of an athletic type, averaging thirty-five years 
of age, many of them bedridden when first seen. The facial 
expression Is one of protracted pain and mental distress (Fig. 7). 

The posture in bed is usually a lateral one with the affected 
limb flexed, both thigh and leg. 

On inspection there is a characteristic flatness of the back 
in the lumbosacral region. 

The skin of the posterior aspect of the limb from the 
buttock to the popliteal space, or lower, presents the “marbel- 
ized mottling” characteristic of the repeated protracted use 
of hot water bottles or electric pads. 

Palpation of the affected joint elicits marked tenderness; 
with the patient on his back, any effort on the part of the 
examiner to extend the leg on the thigh and then flex the 
lower extremity on the trunk (Kernig’s test) meets with 
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marked resistance and results in immediate exacerbation 
of pain in the affected sacroiliac joint and intensifies the sciatic 
pain. Gaenslein’s test is always positive. 


Fic. 7. Typical facies and standing posture of patients afflicted with chronic sacroiliac 
sprain with sciatica. 


If able to stand the patient assumes a characteristic 
attitude, stooping forward from the hips, the affected limb 
somewhat flexed, the body weight resting on the unaffected 
extremity, the trunk tilted to one side. 

Foci of infection may or may not be discovered by usual 
or special methods of examination. 


X-RAY EXAMINATIONS 


In all our cases very thorough x-ray examinations were 
made. In no case was it possible to make a diagnosis by this 
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means per se. This diagnostic agent we found of value largely 
from the negative side, in ruling out the possible presence of 
pathological lesions which might simulate or complicate a 
sacroiliac sprain. 

Clinical laboratory findings are negative aside from their 
possible significance in associated lesions. 


TREATMENT 


I shall confine my remarks to the one method of treatment 
used in our series of cases of typical chronic sacroiliac sprain 
with attendant sciatica. The only modification which we have 
made in the method as described by Baer is in the substitution 
of a low spinal anesthetic in place of a general anesthetic. 
We believe that a spinal anesthetic is a distinct improvement as: 

1. It produces an early complete relaxation of all the 
unaffected muscles of the extremity, permitting the operator 
to concentrate on the contracted and physically shortened 
group. 

2. The application of the plaster-of-Paris cast after the 
maneuver is completed is facilitated by the cooperation of the 
patient. 

3. It obviates the, at times, prolonged disagreeable after- 
effects of a general anesthetic. 

Our routine method of preparation of these patients is 
the same as that used in other patients to be operated upon 
under a spinal anesthetic: 

1. One and one-half hours before going to the operating 
room 10 grains of sodium barbital by mouth, one-half hour 
later 14 grain pantopon and 14 99 to 1459 scopolamine (dosage 
depending on age, weight of patient, and nature of operation) 
by hypodermic injection, and five minutes before the induction 
of the spinal anesthetic, 50 to 125 mg. of ephedrin (dosage 
again depending on nature of operation and approximate 
level of anesthesia desired) is injected into the muscles of 
the back by a needle long enough to insure its deposit and 
absorption in the muscle. 
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We call the method of administration we have developed 
the 1-2-3 (Table 1, a copy of our anesthetic room chart of 
directions). If No. 2 is ordered it calls for the second level of 
anesthesia, 200 mg. novocaine dissolved in 2 c.c. spinal fluid. 
This is the one we usually use in these cases. We have now 
used this method in about 6700 patients without a death 
which could be, in any way, attributed to the spinal anesthetic. 
We are convinced that the “‘sheet anchor of safety” is the 
administration and absorption of the proper amount of 
ephedrin five minutes before the spinal anesthetic is given. 
It must be injected with a long needle into the spinal muscles 
where it will be absorbed. If given by an ordinary hypodermic 
into subcutaneous fat it will not insure against the usual 
fall of blood pressure, etc. 


TABLE 1 
SPINAL ANESTHESIA—DOSAGE CHART 


Levels One Two Three 


Anesth.-level Iliac crests | Costal margin Clavicle 


Ephedrin 20-40-mg. 60-90-mg. 100—125-mg. 


Novocaine 100-mg. 200-mg. 300-mg. 


C.c. spinal fl : 2.0-2.5 3.0-3.5 


Injection-rate Cc. 10-sec. 15-sec. 


Length-anesth | % hrs. | 144-1 hrs. | 1% hrs. 


FLEXION OF THE EXTENDED LIMB 


The flexion is carried to such a degree that the toes approxi- 
mate the scalp (Fig. 8). The average time consumed was 
about thirty-five minutes. As the word “Surgeon” is derived 
from two Greek words: Xier, the hand, and ergo, to work with, 
the complete flexion of the limb in one of these cases may well 
be designated as a surgical procedure. 

As noted in detail in the recital of Case 1, the operator 
should not be in a hurry, the flexion should be a slow, gradual 
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one, a step by step or “inching up”’ process. Assistants are 
necessary not only to hold the pelvis flat on the table by pres- 
sure on the anterior iliac crests but also to keep the limb 


Fic. 8. Baer’s maneuver completed. It requires thirty to thirty-five minutes to accom- 
plish this. By an “inching up”’ flexion the contracted and physically shortened ham- 
string muscles are freed. 

Fic. 9. Ready for cast. Note normal lumbar lordosis. 


extended by gentle firm pressure over the anterior surface 
of the knee with one hand while the ankle or foot is grasped 
with the other. When the flexion has passed go degrees, another 
assistant standing at the head of the table reaches over and 
grasps the foot and ankle and takes part in the flexion under 
the direction of the operator who is at the foot of the table 
exerting pressure against the calf and kneading the contracted 
hamstring muscles. When the foot has approached the point 
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where the patient can grasp it (another advantage of spinal 
anesthetic) he usually does so and is of some assistance in 
holding the limb while the operator and assistants take occa- 
sional rests. Several times during the maneuver the extremity 
is placed upon the table and vigorous kneading of the ham- 
string group practiced. In again taking up the process of 
flexion it is done from the start in a slow, gentle way, never 
rapidly or forcibly, until the point is reached where flexion 
again meets with marked resistance. As a rule, after flexion 
has approximated an angle of 120 degrees, the resistance 
rapidly diminishes. 

In patients with a fourth degree (scale 1 to 4) contraction, 
we would advocate a two stage procedure with an interval 
of five to seven days, at the first sitting approximating 100 
to 115 degrees. 


DANGERS ATTENDANT UPON MANEUVER 


While there are occasional allusions in the literature to 
the possibility of (1) producing a fracture of the femur; (2) 
rupture of the sciatic nerve, I was not able to find any direct 
report of either of these accidents. Conceivably, if an operator 
endowed with great physical strength should exert it in a 
“hurry-up fashion” on a patient only partly under a general 
anesthetic, such an accident might happen. In only two of 
our patients were any postoperative effects noted which 
might be attributed to over-stretching. 

One patient noticed a narrow strip of paresthesia along 
the outer aspect of the leg between the knee and ankle which 
persisted for six weeks. The other one complained very bitterly 
of daily repeated spasms of “lightning pains” in the great 
toe and sole of the foot associated with “cramps”’ in the calf 
of the leg which required a hypodermic of morphine when 
the spasm came on. At the height of one of these spells during 
the third week, the resident surgeon injected novocaine freely 
into the calf and the attacks ceased. 
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We always warn patients that there may be some transitory 
or permanent paresthesia or other residual effects but the 
plight of patients afflicted with this chronically disabling 


Fic. 10. Same patient as shown in Figure 7, taken several months after treatment. 


and painful condition is such that they invariably accept 
the risk without hesitation. 


APPLICATION OF PLASTER-OF-PARIS CAST 


After the maneuver has been completed and it is apparent 
not only to inspection but palpation that the normal lumbar 
lordosis has been restored (Fig. g) the patient is transferred 
to a fracture table and a plaster-of-Paris cast applied from 
the costal margin to the lower part of the thigh (both limbs). 
At the end of two weeks this is removed and a properly fitting 
sacroiliac belt fitted, and the patient allowed to gradually 
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get up and around. Physiotherapy measures, massage of the 
limb, ete., are given each day while the patient remains in 
the hospital usually a week to ten days after the cast is re- 
moved. Ascertainable foci of infection are also given necessary 
attention. 

In order to give a clear cross section of the experience 
which we have had in the past three years with this, to us, 
distinct clinical entity, I am presenting brief histories of 6 
typical cases, the record of Case 1 being more detailed than 
the others. It should be understood that for the sake of brevity 
only the outstanding and relative points in the history, physical 
findings, laboratory reports and treatment are mentioned. 


SYNOPSES OF HISTORIES 


Mr. K., No. 68181, male, aged forty-nine, commercial traveler, ad- 
mitted October 22, 1930. 

Chief Complaint: Severe sciatica right leg. Two and one-half years 
ago while building a pier at his summer cottage he had an acute attack of 
severe pain in the right sacroiliac region. He was laid up for a few days 
and then tried to finish the building of the pier. At his first effort to swing 
the heavy sledge used in driving the pier posts the acute pain in the right 
sacroiliac region returned. He attributed his trouble to over-exposure 
in the cold water; he was confined to bed for a week and then began to 
hobble around. Three weeks later sciatic pain in the right limb appeared 
and has persisted more or less constantly to the time of admission. Three 
months after the inception of the sciatica it was so severe he was completely 
incapacitated. At this time the epidural injection with novocaine was made 
by a surgeon in Minneapolis. There was some relief for three weeks, then 
the pain returned. He has tried mud baths, hot springs, sacroiliac belts, 
etc., but has not been able to carry on his work except for short periods. 
Six days ago an infected tooth was extracted. The next day he attended 
a football game and was chilled. That night the sciatic pain was greatly 
intensified and he has been confined to bed since then. He came in with 
the request that the sciatic nerve be injected with novocaine. 

Physical Examination. He was of the tall, athletic type. The facial 
expression was one of chronic pain and distress; he hobbled into the examin- 
ing room with a cane and sat on the first available chair, bending forward 
at the hips and flexing right leg. 

The posterior aspect of this limb shows the mottled skin effect char- 
acteristic of the repeated protracted application of heat. 
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There is exquisite tenderness over the right sacroiliac joint, normal 
lumbar lordosis is replaced by a definite flatness. With the patient flat 
on his back on the examining table any effort to flex the extended right 
leg beyond a few degrees intensifies the pain in the sacroiliac region and 
in the distribution of the sciatic nerve. 

Clinical Laboratory Reports: Blood, urine, etc., are practically normal. 

X-Ray Laboratory Report: There is no evidence of any pathological 
lesion or deformed or displaced vertebrae. 

Diagnosis: Chronic sacroiliac sprain with attendant sciatica. 

Treatment: The patient at first was most insistent on having an epidural 
injection of novocaine but consented, when the method was explained 
to him, to have the Baer maneuver tried. 

October 23, 1930: Under low spinal anesthesia an effort was made 
to flex the extended right lower extremity. Great resistance was encountered 
from the hamstring group of muscles. After repeated efforts, the limb was 
brought to a flexion of about 90 degrees. At this time there was a sudden, 
quite loud, “‘plopping”’ sound which was so alarming that all further 
efforts to flex the limb were abandoned. A radiograph of the femur was 
made and to our relief showed no evidence of injury. The source of the 
sound was attributed to the giving away of adhesions or the rupture of 
the contracted sheaths of the hamstring muscles. In subsequent cases we 
became accustomed to and learned to expect more or less of this sound 
phenomenon which varies in intensity and character, sometimes simulating 
the peculiar “gerrunching” sound accompanying the parting of a stay 
line on a sail boat. 

This patient, being the first on whom this treatment was used, was 
watched with great interest for the next few days. He was given to under- 
stand that another treatment would probably be necessary. Although 
the intense sciatic pain which he had on admission was considerably 
alleviated, there was still marked tenderness on palpation over the right 
sacroiliac joint posteriorly and a normal lumbar lordosis was not apparent. 

October 30, 1930: Under low spinal anesthesia, the extended right leg 
was gradually flexed until the great toe was touching the head, twenty- 
five minutes being necessary to accomplish this. 

The patient then requested that the other leg be treated in the same 
way, inasmuch as he had been having for several weeks twinges of pain 
down the back of it and which he had neglected to tell us about when the 
history was taken. This was done, about fifteen minutes of manipulation 
completing the maneuver. The patient was then transferred to the fracture 
table for the application of the plaster-of-Paris cast. It was immediately 
apparent that a normal lumbar lordosis was present. 
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Convalescence was uneventful. The patient stated the day after the 
last treatment that the pain had left him, that he was quite comfortable, 
that he slept last night on his back for the first time in two years. When 
the cast was removed at the end of two weeks and a properly fitting sacro- 
iliac belt put on, several ecchymotic areas, the largest the size of the palm 
of the hand, were noted on the back of the thigh but the patient did not 
complain of any undue pain or soreness in this region. 

Subsequent History: Three years have elapsed since this patient was 
treated. He states that he has had 100 per cent relief, that he has returned 
to his work, that he plays golf, and that he is eternally grateful for the 
complete change for the better the treatment brought in his attitude 
towards life which at the time of admission was one of such gloom and 
despair due not only to his personal physical agony but to mental distress 
over the prospect that he would be permanently incapacitated and unable 
to support his family and become a burden to them, that he had con- 
templated suicide as the only way out. 

Case u. Mr. W., No. 68051, male, aged twenty-seven, nursery man, 
admitted November 12, 1930. 

Chief Complaint: Recurring attacks of acute sacroiliac sprain some- 
times on the right side, again on the left; usually has to go to bed for a 
week or two when attacks occur, has had some relief at times from strapping 
and wearing sacroiliac belt. Present attack came on yesterday while he 
was lifting some heavy cans. In great pain all night and today, requiring 
anodynes. Patient brought in by his brother, a physician. 

Physical Examination: Well built muscular man, suffering intense 
pain both sacroiliac regions and down into thighs (posterior aspect) to 
below knees. Lumbar lordosis replaced by flattening of spine. Exquisite 
tenderness over both sacroiliac joints posteriorly. Efforts to flex either 
lower extremity in an extended position greatly increases his pain and 
distress. 

X-Ray Laboratory Report: No evidence of pathological lesion is noted. 

Treatment: November 13, 1930, under low spinal anesthesia Baer’s 
maneuver was carried out on both limbs, total time one hour. Cast applied, 
etc. 

Subsequent History: Complete relief, no recurrence of attacks in past 
three years. It is also of interest that this patient reports that he is now 
able to crouch and hop along the ground planting seeds, shrubs, etc., with 
complete comfort hour after hour, a thing which he had not been able to 
do for several years before treatment. 

Case m1. Mr. W., No. 70569, male, aged thirty-three, commercial 
traveler, admitted June 22, 1931. 
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Chief Complaint: More or less constant sacroiliac pain and sciatica 
right leg for past eight months. Inception of trouble dates to lifting of a 
heavy weight last fall; immediate treatment by an osteopath gave some 
relief. In February another severe attack with radiation of pain down back 
of thigh and into calf of leg. Has been in a Milwaukee hospital for several 
weeks before admission. Various forms of treatment, weight extension, 
manipulation of leg, etc., have not given relief. 

Physical Examination: Well built muscular man, bedridden; refuses 
to get out of bed for examination. Marked tenderness over right sacroiliac 
joint posteriorly, lumbar lordosis gone, marbelization of skin on posterior 
aspect of right thigh from buttock to below knee, very marked. 

Patient refuses to have extended right lower extremity flexed; says 
he knows from past experience it will greatly aggravate his pain. He holds 
thigh in a flexed position with leg flexed to a point where he says he gets 
most relief. Palpation of the hamstring group even in this position shows 
them to be markedly contracted. 

Treatment: June 22, 1931, Baer’s maneuver, until extended limb flexed 
to 100 degrees; many snapping sounds noted; thought best to complete 
full flexion at a second sitting. Contraction of hamstrings noted on record 
as fourth degree. 

June 27, 1931, flexion of limb completed until toes touched head. 
Cast applied, etc. 

Convalescence uneventful. 

Subsequent History: Returned to work and when last heard from had had 
no recurrence. 

Caseiv. Mr. R.L., No. 74019, male, aged forty-seven, seed company 
manager, admitted May 18, 1932. 

Chief Complaint: Pain in left sacroiliac joint with sciatica. Duration 
two and one-half months. Trouble began on day when patient helped load 
heavy bags of seed on a truck, an unusual type of work for him. Was 
confined to bed for several days, then went back to office work. Distress 
in back continued more or less and sciatica appeared two weeks later and 
has continued with increasing severity. Has been confined to bed four 
weeks before admission. 

Physical Examination: Small, wiry type of man, examined in bed; 
marked tenderness over left sacroiliac posteriorly, muscles protecting 
joint very rigid. Marbelization of skin from buttock to popliteal space 
second degree. Kernig’s sign, grade 11. 

X-ray Report: Negative. 

Treatment: May 20, 1932, Baer’s maneuver, both limbs. Time; one 
hour, ten minutes. Very little sound phenomenon. 

Subsequent History: Complete relief of pain and disability. 
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Case v. Mr. H. L., No. 52414, male, aged fifty, minister, admitted 
January 2, 1932. 

Chief Complaint: Bedridden past three months, intense sciatica and 
pain in right sacroiliac joint. Four months ago, after hard day’s work in 
camp, had acute right scaroiliac pain; in bed a week. Sciatic pain developed 
in third week and has been more or less constant since, increasing in 
intensity. 

Physical Examination: Heavy muscular type, facial expression one 
of protracted pain and despair. Exquisite tenderness over right sacroiliac 
joint posteriorly. Marbelization of skin from buttock to middle of calf, 
fourth degree. 

Kernig’s test: Fourth degree. 

X-rav Laboratory Report: Negative. 

Treatment: January 2, 1932, Baer’s maneuver; time, forty-five minutes; 
resistance of hamstring group grade 11. 

Subsequent History: Patient stated the morning after treatment that 
the relief of his pain was “‘miraculous”’; he had slept on his back for the 
first time in months. 

Case vi. F. B., No. 76191, male, aged thirty-seven, surgeon, referred 
by Dr. Clarence Toland, Los Angeles. Admitted February 13, 1933. 

Chief Complaint: Chronic right sacroiliac sprain with sciatica. Duration 
two years. 

Trouble began while he was playing squash; acute sacroiliac pain lasting 
two weeks. A few weeks later had another attack while playing squash. 
A few weeks later while skiing had a bad tumble. Since then has had more 
or less constant disability and pain; bedridden for past several weeks. 

Previous Treatment: Rest in bed, strapping, use of belts and special 
braces, mud baths, hot springs, etc. Six months ago, under general anes- 
thetic, tonsillectomy, manipulation of affected limb, weight extension, 
etc. No relief. Comes in a state of desperation and despair. 

Physical Examination: Well-developed, muscular type. Facial expres- 
sion one of chronic pain and distress. 

Typical sacroiliac syndrome, grade tv. 

Treatment: February 14, 1933, Baer’s maneuver; time fifty-five minutes. 

Subsequent History: Complete relief (Fig. 11). 


CONCLUSIONS 


While it is presumptious for one who is only a general 
surgeon and in no wise an orthopedist to present such a small 
number of cases of chronic sacroiliac sprain with attendant 
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sciatica, the author felt warranted in doing so for the following 
reasons: 

1. Since his attention was first awakened in the subject 
by Baer’s description of his method of treatment in 1929, 
he has treated 28 patients afflicted with this condition with 
eminently satisfactory results. Two of this series were physi- 
cians who, on admission, were in a state of protracted agony 
and despair, all ordinary and usual methods of treatment 
having proved unavailing. 

2. From his experience he believes that this type of case 
is a distinct clinical entity and a relatively common one; that 
the general practitioner fails, as a rule, to comprehend its 
nature and is ignorant of the possibility of relief through 
appropriate measures; that a better understanding by the 
general practitioner of the nature of the mechanism producing 
the condition would result in his insistence that every primary 
sacroiliac sprain be regarded as a serious and potentially 
chronic lesion unless proper restraint and physiological rest 
of the injured part is instituted at once and persisted in for 
the time necessary for complete repair to take place, a matter 
of at least three weeks or longer. 

3. It is a lesion which the general surgeon too often is 
prone to regard as beyond his ken. 

4. While inherently belonging to the orthopedic surgeon, 
in reality patients afflicted with it are not referred to him in 
appropriate numbers. 

As a result of these conditions a host of such patients are 
wandering around ineffectually seeking relief and many become 
the willing prey of the various cults, drug addicts, and habitués 
of mud bath and hot spring establishments. 

In the author’s experience there are no more grateful, 
appreciative, satisfied patients in the whole field of surgical 
endeavor than the recipients of a curative treatment by Baer’s 
maneuver of chronic sacroiliac sprain with attendant sciatica. 

The only modification of Baer’s method as described by 
him was the use of spinal anesthetic in place of general anes- 
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thetic. The author believes, from his experience, that spinal 
anesthesia offers many definite advantages. 
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FRACTURE OF THE TIBIAL SPINE 


CHARLES S. VENABLE, M.D., F.A.C.S. 


SAN ANTONIO, TEX. 


HERE are many texts devoted to fractures in which 
fracture of the tibial spine is mentioned only in passing 

or not mentioned at all. An article written by Sir Robert 
Jones in 1915, and later quoted freely by Dr. Albee in his 
text, is the most complete survey of this subject I have found, 
which I, in turn, shall quote. 

The knee is a true hinge joint with only flexion and exten- 
sion provided, which motion is maintained within an arc of 
20 to 180 degrees by the strongest and most powerful peri- 
articular structures of any joint in the body. While the dense 
lateral ligaments prevent lateral motion, the posterior ligament 
prevents hyperextension with the support of the posterior 
muscles of the thigh inserted into the tibia and the two heads 
of the gastrocnemeus, while flexion and walking stability are 
furnished by the quadriceps and its tendon. 

Within the jomnt further support is obtained by the crucial 
ligaments arising from the tibial spine and inserted into the 
outer and inner face of the inner and outer condyles respec- 
tively, which limit rotation and may help limit backward 
and forward motion of the tibia. Bardenleben states the 
function of the crucial ligaments is to check excessive rotatory 
movements. To this function of the crucial ligaments I would 
draw your particular attention. These ligaments with the 
knee in repose, neither in extreme flexion nor extension, are 
relaxed, but as their limits are reached, they alternately 
become proportionately combative, while through out, the 
one or the other is inhibitive of rotation of the tibia, par- 
ticularly the anterior in its inhibition of inward rotation. 
Therefore the mechanism of injury to one or the other crucial 
ligament, or both, without other injury to the integrity of 
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the knee, is through indirect violence when the leg is fixed 
and the body rotated, or the body fixed and the leg rotated. 
In strong, muscular individuals whose ligaments are dense 


Fic. 1. Case 1. Anteroposterior x-ray showing fracture of tibial spine. In lateral view, 
lesion is obscured by condyles. 


and will not tear, we know that the bony attachments will 
give way, so in this manner only may a fracture of the tibial 
spine occur without other fractures or injury to the peri- 
articular structures. It is true, as stated by Sir Robert Jones, 
that fracture of a tuberosity of the tibia may occur at the same 
time. This latter fracture is much the more common but more 
usually due to direct violence. 

The clinical picture immediately presented by fracture 
of the tibial spine is extreme pain, swelling, a very rapid dis- 
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tention of the joint with a bloody effusion, and limited motion. 
All the descriptions of this injury that I find state that exten- 
sion is limited because the fracture has been caused by tension 


Fic. 2. Case 1. Preoperative view, showing limited extension of knee due to lock caused 
by forward displacement of tibial spine. 


on the anterior ligament, and so the bony fragment is displaced 
forward, causing the lock. This was true in one of my cases. 


Fic. 3. Case 1. View during operation. 1. Divided patella. u. Fragment of tibial spine 
showing engagement that prevented knee extension. 111. Condyle of femur. 


In the other case the force was exerted through the posterior 
ligament and the fragment displaced backward so that the 
leg was held in extension and could not be flexed. 


tad 
; 
ber 
4 
Be 
: 
t 
> 


FRACTURE OF THE TIBIAL SPINE 481 


In the treatment of these cases I can see no point in vague 
delay with months in plaster, even though it may be possible 
to manipulate the knee into extension, as should this bony 


Fic. 4. Case 1. Postoperative view, showing complete extension of knee after removal of 
fragment of tibial spine. 


fragment unite, it will be in malposition, or should it not 
unite it remains a large foreign body, in either instance causing 
a permanent disability until removed. 


The first case is that of a boy eighteen years old, who had sustained 
the injury five months before I saw him, playing football. He had been 
in a cast for a time, never having complete extension, and subsequently 
in a Thomas splint with traction. When I saw him, he was ambulatory 
with knee extension limited to 150 degrees by a bony lock. Removal of 
this fragment was essential, which was done by the transpatella route. 
In the after-treatment passive motion was begun early and he was made 
ambulatory with crutches in three weeks. Both of his crucial ligaments 
had been torn, and though the remaining fragments, after their bony 
attachment was removed, were sutured in some fashion, I am sure they 
do not represent very much in the present stability of the knee. This boy 
has since been playing baseball. 

The second patient was brought in a week after injury, which was 
sustained through having a coil of heavy wire twisted around his leg when 
a truck ran into the reel. He was jerked from his feet and dragged some 
distance. He presented a left knee, greatly swollen, distended with bloody 
fluid as revealed by aspiration, and held in extension. Efforts to flex the 
knee caused very severe pain. His x-ray showed a complete fracture 
of the tibial spine which was displaced backward. He was operated upon 
in the same manner as in the first case and the same after-treatment with 
encouragement in early function carried out. His crucial ligaments were 
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Fic. 5. Case 11. Lateral x-ray, showing backward displacement of tibial spine. 


Fic. 6. Case 11. Complete knee flexion three months after removal of tibial spine. 
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entirely destroyed, but no effort was made to reconstruct them with 
fascia, as from my experience with the first case, in whose crucial liga- 
ments I have no faith, yet whose stability of the knee is sound, it seemed 
unnecessary. 

In neither case is there any false motion laterally, anteroposteriorly, 
or in rotation. 


In conclusion I believe prompt removal of the fractured 
spine is not only the shortest way to recovery, but the only 
way to prevent deformity; that the crucial ligaments have only 
a slight limiting function in knee stability, and therefore the 
attempted replacement of damaged crucial ligaments with 
fascia is a useless procedure; and finally that early postopera- 
tive function, as In other joint Injuries, Is essential. 


DISCUSSION ON PAPERS OF DRS. JACKSON AND VENABLE 


Dr. RosBert CaroTHERS, Cincinnati, O.: I am an advocate of 
spinal anesthesia in operations such as these. I think the reason spinal 
anesthesia is not used more often is because of fear and ignorance of just 
how to use it. I see it in various places very badly used, and bad con- 
sequences sometimes. If it is done properly I think there is no more danger 
in spinal anesthesia than other forms of anesthesia. I have no fear of it. 

I have been a student of sacral troubles for some twenty-five years, 
and do not feel that I know much more about them now than I did when 
I started. Sometimes I feel that sacroiliac strains are strains and sometimes 
something else. There are so many things in that neighborhood that can 
get out of order. But if through some process of manipulation we effect 
a cure and get these individuals back on their feet what difference does it 
make what has been wrong in that particular case? A real sacrojliac trouble 
is easily diagnosticated. I recall 2 cases particularly, one that of a railroad 
fireman who had been in a wreck. There was nothing else the matter 
with him and the roentgenogram showed separation of the sacroiliac joint 
of about one-third of an inch. He had very few symptoms and we manipu- 
lated it without much pain, gave him a long rest in bed and then put on 
a spica. He got entirely well and went back to work. The other case was 
that of a woman who was seen within the last year. She had been hit by 
an automobile on the right side and had a distinct sacroiliac difficulty. 
Fortunately, she had a small fracture near the root of the sacrailiac and 
following treatment she got entirely well and went back to work. | 
say “fortunately” the fracture helped to repair the sacroiliac strain. I 
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have done this manipulation a good many times but never so successfully 
as Dr. Jackson brought out, but it is effective. 

Another interesting thing is that these strains occur in persons not 
accustomed to hard work or great muscular strain. How much of this 
difficulty may be muscular spasm and not sacroiliac strain is difficult to 
say. Muscular spasm of the hamstrings often plays a large part in these 
cases and by relieving that strain we get the result Dr. Jackson has had. 

Dr. Francis R. HaGNer, Washington, D. C.: There is one point I 
wish to make. They always say the difference between specialists and 
general practitioners is that the specialist puts his finger in the patient’s 
rectum. In such cases as here reported we always have to bear in mind 
malignancy of the prostate. This possibility is not excluded by finding 
no evidence of bone metastasis. I have seen patients with sciatica and 
sacroiliac pain and no thought given to prostatic malignancy and yet, on 
examination, carcinoma of the prostate would be easily recognized as the 
cause of the condition. 

Dr. RALtpo G. Caroruers, Cincinnati, O.: I would like to know if 
Dr. Jackson uses this method in sacroiliac strain when sciatica has not 
yet developed, and in cases where there is shortening of one leg which 
has been present for years or some possible congenital abnormality of the 
leg, and following some strain the patient gets this sacroiliac pain. 

It is well to remember that when the trouble is caused or aggravated 
by automobile riding relief is often obtained by riding im a car of different 
type or make. 

Dr. W. Barnett Owen, Louisville, Ky.: Dr. Jackson has presented a 
number of very typical cases of what I should term sacroiliac strain. I 
think he is quite right in his diagnosis. They are the extreme type, or the 
chronic type, and give the most trouble. The methods employed by Dr. 
Baer, that of extreme hyperflexion slowly and carefully employed, followed 
by a fixation plaster spica for two or three weeks, will relieve a very high 
percentage of the patients, but not all. We have had probably 5 per cent 
of cases that the procedure would relieve for a limited time and then sud- 
denly there would be a recurrence and the patient would be as bad off 
as before. In those cases we have resorted to fusion of the sacroiliac joints. 

We know how difficult it is for the roentgenologist to give any definite 
information of many sacroiliac conditions. As Dr. Jackson outlined, the 
roentgenograms are always negative in these cases of extreme sacroiliac 
strain. Some of the milder cases, which he did not touch on, can be relieved 
by manipulation, if it is properly done with the patient lying on his face 
with the body placed in hyperextension and tremendous force employed 
over the sacroiliac joints. 
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These cases are not always confined to patients with poor muscular 
development or to those not accustomed to hard labor. I recall a big, 
husky Negro, who was helping to lift a piano; his assistant on the opposite 
side suddenly slipped, leaving this man in a stooping position with the body 
flexed to one side, and it caught the hip on the side he was leaning on. 
This man could not get out of bed at all and we employed Dr. Baer’s 
methods. In three weeks he was out of bed with a support which held him. 
He returned to work two months later. The sudden relief of pain in these 
cases is astonishing. This procedure is not without danger; it is possible 
to dislocate or fracture the hip. 

Dr. Ross A. Woo tsey, St. Louis, Mo.: In the last twenty-five years 
we have had many dozens of cases of sciatica. In the old days we would 
put on the big cast and extension; in others, under general anesthesia, 
we would stretch the sciatic nerve with indifferent results. Never until 
some six or eight years ago when we started spinal anesthesia did we get 
the results we get now. They are perfect. I wish to go one step further 
than Dr. Carothers and say we use spinal anesthesia in everything below 
the diaphragm. I wish to go one step further than Dr. Jackson and say 
that in stretching these sciatic nerves he does not need the cast. We are 
getting perfect results and are not using the cast. The real thing is the 
thirty minutes he spoke of instead of merely a few short stretches. I 
believe that with the proper anesthesia and the proper extension he does 
not need the plaster cast in these cases. 

Dr. Recinatp H. Jackson, Madison, Wis. (closing): Dr. Carothers 
mentioned the differential diagnosis; this is extremely important. Whenever 
I have been in doubt, I have sought the opinion of an expert orthopedic 
surgeon. As a rule, however, the properly taken history and the clinical 
findings constitute a distinct clinical entity. Three of our cases had been 
diagnosed elsewhere as idiopathic sciatica. In all three a carefully taken 
history revealed a definite inception following unusual occupational 
effort. 

Dr. Hagner mentioned carcinoma of the prostate as a cause of back- 
ache, which should not be overlooked. Of course, in all cases of backache 
in elderly men, we should think of carcinoma of the prostate and exclude 
it. The type of lesion I am presenting usually comes in the third decade. 

Replying to Dr. Ralph Carothers, we have used this method in some 
acute cases with excellent results but I emphasized the chronic cases today 
for they are the ones commonly passed by. 

I would not say we have 100 per cent good results but we have found 
it a very useful and gratifying method of treatment. While I realize my 
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presentation has not been of a high scientific grade of merit, | was encour- 
aged to present it after reading Dr. Maes’ delightful editorial on the tradi- 
tion of the Southern Surgical Association,' which appeared in The American 
Journal of Surgery. In speaking of the founders he said, in part, “They 
recognized the fundamental basis upon which surgery as a science is 
founded, but they realized with equal clarity that the ultimate aim of the 
surgical art is not the exhibition of scientific principles but the healing 
of the sick.” 


1Am. J. Surg., n.s. 20: 808, 1933. 
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SURGERY OF THE AGED 


Frep W. BalLey, M.D., F.A.C.S. 


ST. LOUIS, MO. 


ITHIN the last twenty-five years, pediatrics has 
been elevated from a more or less interesting fad 
to a highly developed and economically important 

specialty. As stated by Thewlis, “the aged gradually grow 
economically worthless and must remain so, while the child 
has a prospective and ever increasing economic value.” 
Pediatrics, therefore, has well merited the efforts of its pioneer 
advocates and the praise it receives as a potential savior of 
future races. In sad contrast is the lack of progress in the 
development of improved care of the aged. Geriatrics can 
boast of but a few specialists and of one small society func- 
tioning as a student of diseases and care of the aged. 

Hippocrates, the master-mind of early medical thought, 
emphasized the need for special study and observation of 
senile changes. Floyer, in 1724, Constatt, in 1839, Seidel, 
Charcot and others strove earnestly to stimulate interest in 
medical care of the aged. Encouraged by Abraham Jacobi, 
the Pioneer Pediatrician, Dr. I. L. Nascher, through his 
textbook “‘Geriatrics,”” strove to champion the right of those 
of advancing age to continue to live comfortably and usefully 
and attempted to establish this privilege by a concentrated 
medical effort to that end. John and Horace Wilcox, contrib- 
uted greatly to our knowledge of senile disease and the 
monograph of Malford W. Thewlis on Geriatrics is dedicated 
to the study of diseases of advanced life and care of the 
aged. 

Inasmuch as senile changes may be noted in many as 
early as thirty to forty years of age and because the modern 
tendency is toward a more intensive work and play, it seems 
fitting that more heed be given to discovery and deliverance 
487 
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of the underlying causes of early decay and to more earnest 
methods of meeting the problems that beset the large group 
of citizens that are on the down slope of life. These problems 
the writer cannot engage, except in so far as they touch the 
acute surgical feature of the subject. 

“‘Geriatrics includes not only the treatment of senile dis- 
eases, but also the care of the aged, the causes of aging and 
measures for prolonging life’ (Thewlis). Those essaying 
major surgery of the aged should possess more than a passing 
knowledge of the cause and effect of senile changes and how 
best to combat them that the patient may be rehabilitated to 
the best possible state of normal resistance. It is not to be 
expected that senility per se may be rehabilitated. “Senility 
is a physiological state of maturity; when, as is often true, 
pathological changes have complicated the senile state, we 
should endeavor to restore our patient to his normal state of 
maturity and not attempt to re-establish his pre-senile state 
of normalcy.” Thus Thewlis,? in principle, embodies the 
teachings of modern Geriatrics, our oldest and least under- 
stood important specialty. 

Senile changes are directly influenced by disease, habit, 
environment, heredity and personal abuse. Atrophy, fatty 
degeneration, fibrosis, calcification, contractures, arthrosclero- 
sis, all partly due to diminished circulation and disuse, occur 
in every tissue of the body from brain to bone, from sweat 
gland to intestinal villi. These changes may begin in mid-life 
and may or may not be incident to systemic disease. Our 
vicious style of body abuse by thoughtless methods of eating 
and drinking turns our digestive tract into a defensive poison- 
eliminating organ. Faulty elimination enforcing constant 
absorption, delivers the protective problem over to the kid- 
neys, liver, spleen and heart, which in due time, striving to 
protect themselves, react by undergoing inflammation, fibrosis, 
fatty degeneration and sclerosis, until they in turn are over- 
whelmed. Senility, therefore, may be generally classed as a 
physiological maturity and accepted gracefully as a provision 
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of nature to push us gently aside; none can say how long it 
would be delayed, could we but institute a preventive treat- 
ment of senility in our early youth. With exceptions to be 
noted later, our general tendency is to draw a definite distinc- 
tion between the surgery of middle and advanced age and to 
accept senility as an excuse to delay or withhold operative 
effort to relieve dangerous or disabling diseases, a large portion 
of which are amenable to safe interference. 

It is my belief that we are inclined to overrate the danger 
of ordinary surgery in advancing age. It is not the actual age 
of the individual, but the physiological and pathological status 
of the vital organs that must be our index. The dissipated 
ne’er-do-well at thirty-five will be a more serious risk than 
the well-preserved man of seventy, and a patriarch of eighty 
years may survive an acute obstruction as should a well- 
behaved man of half his age. 

Specific diseases of the circulatory system, kidneys, liver, 
etc., at any age are unwelcome risks. When surgery Is neces- 
sary in the very aged, prolonged bed rest, sudden change of 
environment and diet and an abrupt curtailment of previous 
habits, which are not directly inimical to their illness, should 
be avoided and the maintainance of an agreeable psychic 
atmosphere encouraged. Probably because of the feeling that 
most of his life lies behind him, the elderly patient who has 
fewer worries than harassed business men of younger years, 
accepts operation with tranquility and resignation. 

It must also be recorded that the surgeon, realizing a 
handicap, is inclined to avoid radicalism and limit his work 
to such as is actually necessary. The youth with resilient 
blood vessels and an active autonomic system will shock 
rapidly, but will respond as rapidly to anti-shock measures. 
The aged will go into shock more subtly and recognition of 
shock may be more difficult and reaction correspondingly 
slow, especially varying with the degree of arteriosclerosis 
and the depth of drop in blood pressure. Except in the presence 
of serious trauma or acute hemorrhage, shock may be safely 
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eliminated by careful preparation and ameliorated by blood 
transfusion. 

The right to live comfortably cannot be denied even those 
who have laid aside their garb of usefulness, nor those who 
by accident or economic stringency have entered the declining 
phase of final disintegration. 

The aggravating diseases of advancing age which cause 
unhappy days and restless nights may in this period of pre- 
ventive and palliative medicine and surgery be successfully 
abated. A menacing hernia, painful and incarcerated, may be 
corrected under local anesthesia. Painful hemorrhoids may 
be relieved by non-operative methods and many similar dis- 
tressing conditions which goad a failing physique into an 
exhibition of unnatural imbalance, serve to rudely remove 
the beauty of the sunset from the lives of those who have 
earned a happier twilight. They should be furnished such 
added comfort as lies within our power, therefore, a more 
serious study of Geriatrics and its possibilities should be 
encouraged, not merely as an act of respect and pity of the 
elder citizen, but as an economic and humane gesture as well 
as a less worthy and selfish anticipation of our own comfort 
during our declining years. 

Apparently no one has the courage to designate the age 
which marks the end of usefulness. History is resplendent 
with the names of noble patriarchs who have brought pleasure, 
joy, courage and enlightenment to a world of youth; science 
bows with reverence to that galaxy of brilliant minds that 
spread their feast of information and discovery after they 
had passed well beyond the allotted time of man. Remove 
from medicine and surgery the knowledge which has been 
contributed by physicians over sixty-five years of age and we 
would be lacking many of our most valuable weapons in the 
fight against disease. 

To arbitrarily set a definite dead-line to the entrance of 
old age may easily be interpreted as a hostile act in any group 
of distinguished men, yet the fact that the writer has himself 
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reached the mark may serve to ease the embarrassment. 
Old age to all of us, by a wise provision of nature, is com- 
parable to the Rainbow Pot of Gold just a decade or two 
ahead, and we continue to carry our youthful ideals uncon- 
scious of the magic veil which graciously hides the ever- 
increasing change until we are prepared to accept with calm 
philosophy the autumn eve of life. 

What constitutes old age? I am fifty-seven; when at 
eighteen years, my serious start in life was made, my father 
was fifty-one and I felt he should retire from the rigors of a 
country practice. When I graduated in medicine, most of my 
professors were about my present age and to my astigmatic 
mind, just entering that period described as dotage, the 
anteroom to senility; from my present viewpoint I am con- 
vinced that the very prime of life lies between the ages of 
forty-five and seventy. It is all in the point of view. Neverthe- 
less, for practical purposes we must designate a period after 
which some form of senility or physical degeneration ordinarily 
begins and progresses. With liberal exceptions, the age of sixty 
is acceptable and the patients whose cases are summarized 
herein range In age from sixty to eighty-four. 

Surgical diseases of advanced age may be classed as acute 
or chronic and may be imperative or selective in type. Any 
disease which is potentially imperative, that is which by all 
scientific experience is likely to become an emergency, should 
by all means, in young and old alike, be brought to operation 
before it has seriously undermined the failing resources and 
thereby reduced the chance of recovery. 

Preventive surgery may be defined as early or timely 
operation in frankly progressive surgical disease and should 
be even more earnestly advocated in the old than in the young. 
The nearer to the incipient stage we are able to confirm and 
correct a progressive surgical disease in the aged, the happier 
will be our results. Surgery as a lJast resort in advanced age 
is all too often a terminal effort and with certain exceptions 


should be withheld. 
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The advent of old age and its concurrent ills is partly 
compensated in the reduction of our physical hazards by nature 
in (a) instituting a more normal standard of living; (b) limit- 
ing and tempering our physical excesses; (c) obliterating our 
appendices; (d) frequently establishing immunity from acute 
gall-bladder infection and by guiding us tactfully out of habits 
of living that disturb our sedentary comforts. Thus are we 
less subject to acute appendicitis, ruptured daodenal ulcer, 
acute pancreatitis, acute cholecystitis and specific blood 
stream infections; yet as substitutes we may be presented 
with circulatory and kidney changes, obstructive prostatitis, 
malignant degeneration, fibrosis, tissue asthenia and fatty 
degeneration, all of which may in part be classed as physio- 
logical changes of maturity. Nevertheless, as proved by the 
records there are serious exceptions to the rule and when ap- 
pendicitis, cholecystitis, cancer, intestinal obstruction, strangu- 
lated hernia, etc., are superimposed on these degenerative 
changes, timely and controlled surgery is often of inestimable 
value. How obvious, therefore, is our duty to not only avoid 
unnecessary delay and conserve the resources of our handi- 
capped patient, but to further reduce the hazard by stabilizing, 
in so far as is possible, the circulation and vital functions 
of the kidneys, liver and autonomic nervous mechanism before 
as well as after surgery is applied. 

“What constitutes the causes of lowered resistance? What 
determines the normal life expectancy?” Thus Craig* presents 
two most perplexing queries. Metchinkoff,* holds that absorp- 
tion of bacterial products, derived largely from the colon, 
are responsible for lowered resistance, early senility and 
shortened life span. Craig calls our attention to the many non- 
bacterial metabolic products and our failure to eliminate 
the residue as an equally important factor. Brown-Sequard® 
and Varanoff consider glandular dysfunction as deserving 
of more universal credit, and point to the rejuvenating effects 
of transplantation, evanescent though they may be, as 
proof. 
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Most authorities agree that a combination of disease and 
metabolic deficiency, resulting from abuse of diet, drink, 
hyperactivity and insufficient relaxation and rest, together 
with toxic absorption from faulty elimination are quite suffi- 
cient to promote within our vital organs those insidious and 
relentless changes which constitute the real basis of senility 
and its complicating degenerative changes, or in other words, 
old age. Culler, Robert T. Morris,’ Morgan Vance,’ and O. C. 
Smith? have all contributed useful articles to this subject. 

Frank C. Yeomans” analyzes 100 cases and concludes 
that the surgery of advanced age may be safely instituted if 
one observes such fundamentals as: (1) correct thorough 
diagnosis; (2) definite plan of operation with celerity; (3) 
rigid antisepsis; (4) control of hemorrhage; (5) gentleness in 
handling tissues; (6) preservation of body heat; (7) selection 
of anesthetic to suit the individual case; all of which are 
distinctly applicable in all types of surgery in every age. 

Cecil Rountree'! writes most interestingly of operated 
cases in a group eighty years and over. He has divided old 
age surgery Into three groups: (1) acute emergencies (volvulus, 
acute Intestinal obstruction, strangulated hernia, empyema 
of gall bladder, acute perforated appendix and twisted ovarian 
cyst); (2) chronic conditions not threatening life, but punish- 
ing by continual discomfort and when palliative surgery can 
be safely applied; (3) (the largest class) cancer of face, breast, 
stomach, intestinal, rectal, prostate and epithelioma and 
gangrene of the extremities from circulatory changes, wherein 
radical operation must give way to palliative remedies and 
minor surgical aid to maintain comfort. 

H. Finsterer,!? discussing the influence of age on the end- 
results of stomach resection for cancer, states that the prog- 
nosis Is more serious in early life because of the more rapid 
growth and that cancer in old patients develops much slower 
and gives rise to much less metastasis. He reports a mortality 
of 6.9 per cent in subjects over sixty years of age and attributes 
his success and low mortality to the use of local anesthesia. 
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McQuiston,'* discussing the index of operability in hypo- 
tension, concludes that “‘aged patients with essential arterial 
hypotension not associated with jaundice, diabetes, Addison’s 
disease or syphilis, tolerate a major operation well, due in 
part to the absence of pathologic conditions involving the 
heart, blood vessels and kidneys, and reminds us that there 
is a distinct tendency to longevity of patients with hypoten- 
sion, as is shown by their excellent resistance to the usual 
serious complications following major surgical operations.” 

Allen and Alvarez,'* in their study of normal blood pressure, 
concluded that low blood pressure is one of the best assurances 
of long life, while the reverse is true in high blood pressure 
and that both may be ignored in deciding on the fitness or 
unfitness of a patient for major operation. 

Obviously surgical principles do not vary whether applied 
in early life or advanced age. Avoidance of all shock-producing 
acts such as rough handling of organs and tissues, unnecessary 
loss of blood and body heat, is highly essential. The very 
young and the very old (physiologically speaking) suffer more 
severely from shock and loss of blood and body heat than 
do the robust youth and the middle aged. 

In the aged, a most careful study of the history and the 
degree of senility must be made and postoperative complica- 
tions avoided by appropriate preoperative and postoperative 
treatment. Routine preparation, always unwise, Is especially 
dangerous in advanced age surgery. The preoperative treat- 
ment, the operation and the postoperative care must all be 
dictated by the actual status of the individual case. Many 
unpleasant postoperative sequelae will thus be avoided. All 
serious cases should be typed for transfusion and except in 
extreme emergencies a preoperative transfusion may be given. 
No tonic or drug of any kind yet discovered can approach 
in effect the recuperative powers of blood transfusion. As a 
preventive against shock, exhaustion or any physiological 
imbalance, it stands supreme. When blood transfusion is 
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impossible, intravenous glucose is an excellent substitute 
and is especially indicated as a preliminary and postoperative 
adjunct in diseases affecting the liver. Transfusion of blood, 
intravenous or subcutaneous solutions of salt and glucose 
and a minimum of depressing narcotics comprise the bulk 
of medication in the postoperative care of the aged. 

When time permits, preoperative tests as to tolerance for 
basal or general sedatives and anesthetics should be made. 
Local or block anesthesia is desirable when practicable. Spinal 
anesthesia, except in persistent low blood pressure, may often 
be safely substituted. Ethylene anesthesia has served us in 
the large proportion of this group of 185 cases receiving general 
anesthesia and with genuine satisfaction. When properly 
administered, with the aid of basal sedation, there has been 
no change in blood pressure, no cardiac, pulmonary, liver or 
kidney complicating sequelae directly attributable to the 
narcosis. It is also a very comforting knowledge to the surgeon 
that an almost immediate return to consciousness Is available. 

The ordinary dangers in major operations are shock, 
hemorrhage, ileus, thrombosis and pneumonia. Pre-existing 
pathology such as circulatory, renal or liver disease, etc., and 
gross deviations in blood pressure and metabolic imbalance 
would obviously alter the safety index. Senile changes such 
as fatty degeneration, arteriosclerosis, diminished renal and 
liver function, obstipation, prostatic obstruction and cystitis 
will proportionately influence the state of operability. Where 
confronted with overwhelming physical deterioration, it is 
best to avoid all but life-saving or palliative measures as the 
case may be, and by cautious preparation where the condition 
permits, return the patient as nearly as is possible to his normal 
senile state, then reinforce any definitely weakened structure, 
limit the operation to actual necessities under safe anesthesia 
and by careful supportive postoperative treatment, in cheerful 
surroundings and short bed-rest period, the maximum of 
safety will have been attained. 


496 FRED W. BAILEY 


All too often, through personal neglect or disregard, because 
of age, serious ailments are permitted to develop well beyond 
the margin of safety. These constitute the actual emergencies 
of old age surgery. When acute obstruction, acute prostatic 
retention, strangulated hernia, perforated stomach or duodenal 
ulcer, cholecystitis, acute gangrenous appendicitis and late 
stage cancer are encountered, immediate but sanely controlled 
surgery Is urgent. In advanced age more lives are saved by 
zealous preoperative and postoperative care than by the 
intervening surgical act. Minor but aggravating illnesses 
may often be given palliative surgical attention, without the 
least danger, thus removing the cloud of discomfort from 
many a horizon. 

It will be noted that over 85 per cent of the operations 
were classed as the emergency type. The remaining 15 per 
cent were for the purpose of forestalling potential emergencies 
or for relief from distressing discomfort. 

It is a true and rather startling fact that the evidence of 
genuine gratitude is greater in the least serious, but more 
painful ailments. In the extremely aged, relief from discomfort 
is far more attractive and important to them than Is a des- 
perate effort to prolong their life. Therefore, it is essential to 
avoid complete bed-rest, over a long period, and to return 
them to their normal environment at the earliest possible 
moment even at the price of permanent recovery. Controlled 
activity will favor and hasten early healing in the aged. If by 
observing the basic principles of timely, cautious, humane 
surgery we can palliate the hopeless, relieve discomfort and 
effect cure in a reasonable average, the object of practical 
Geriatrics will have been attained. 


SUMMARY 


1. Emphasis is placed upon the need of more intensive 
study of senile pathology and how best to prevent its advent. 
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2. Evidence of unusual tolerance for serious major opera- 
tions is presented in the group of 185 patients, varying in 
age from sixty to eighty-four. 

3. The wisdom of careful preoperative study and post- 
operative care is suggested. The success of the operation rests 
almost entirely within their province. 

4. Short bed-period, hospitalization and cheerful environ- 
ment are urged as essential to rapid recovery. 

5. The preponderance of late stage cancer in the aged is 


noted. 

6. The percentage of recoveries in progressively acute 
diseases such as appendicitis, cholecystitis, intestinal obstruc- 
tion, obstructive prostatitis and strangulated hernia is favor- 
ably comparable with those of middle age. 

7. A reasonable success in selective and imperative surgery 
of the aged may be anticipated if the preoperative and post- 
operative supervision and the operation itself are fitted to 
the needs of the individual case. 


TABLE | 
SURGERY OF THE AGED 
Major operations 
Number of patients aged 60 to 70 
Number of patients aged 70 to 84 
Type of cases: 
Cancer (all types) 
Appendicitis 
Intestinal obstruction. . . 
Uterine and vaginal 
Odds and ends*................ 
Number of cases emergency type................... 
Number of cases selective type.....................5.- 
(Post-hospital deaths unrecorded) 


* Under odds and ends are listed such disabilities as extensive carbuncle, fistula in 
ano, severe hemorrhoids, major fractures, amputation for endarteritis obliterans, 
threatened obstruction from postoperative adhesions, etc. 


4 
a 
4 


FRED W. BAILEY 


TABLE II 
SURGERY OF THE AGED 
Bile Tract 


Common duct 4 
5 


TABLE III 
SURGERY OF THE AGED 


Appendicitis 
Number operated on.............. 17 
15 


TABLE IV 
OF THE 


SURGERY AGED 


Cancer (All types) 


Fatalities (complicated by 
Types (as to location): 


TABLE V 
SURGERY OF THE AGED 
Intestinal Obstruction 


Number operated on.............. 12 
Selective type (P. O. 4 
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Appendix, umbilical, pancreas, axillary, ovarian......... each 1 
16.6 per cent 
i 


SURGERY OF THE AGED 


TABLE VI 
SURGERY OF THE AGED 


Serangulated (mo resections)... 4 


TABLE VII 
SURGERY OF THE AGED 


Prostate 
Emergency type 5 
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DISCUSSION 


Dr. Georce A. HENDON, Louisville, Ky.: I believe that fracture of 
the hip constitutes, at least, 50 per cent of the emergency surgery of aged 
people and it might not be out of place for me to introduce that phase 
of the subject, although the essayist did not make specific mention of it. 
I feel that we have a very serious responsibility to discharge in these 
cases who suffer the twin blights of senility and physical disaster. In dealing 
with this condition we have been too prone to follow precedent and the 
results prove the truth of the old saying that “Precedent is the tyrant of 
timid minds.” 

I have treated 60 cases of fracture of the hip in persons from sixty to 
eighty-six years of age by a method that is a radical divergence from that 
which prevails. In none of my cases did I have one who was confined to 
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bed for more than four weeks and in no case was any external immobiliz- 
ing apparatus employed or any form of restraint imposed. In my group 
there were seven hospital deaths, four from conditions that prevailed before 
the injury and three from pneumonia. I use a bone key which seems to 
promote union by fertilizing the fracture. 

Dr. W. Barnett Owen, Louisville, Ky.: I had one case in 1919 which 
illustrated the fact that although a patient may be called old she is still 
entitled to a chance. We had a patient who was 106 years old, in the City 
Hospital, who was treated for fracture of the neck of the femur. Whit- 
man’s principles were employed. In about twelve weeks there was firm 
bony union of the neck. She was able to walk with a cane, as she had 
beforehand, and lived about eight months after she went home—possibly 
senility might have been a factor. 

It took me a long time to understand what Dr. Hendon meant by his 
“bone key” and it has just come to me: I think he has a most appropriate 
name; a key works both ways, it locks and it unlocks. 

Dr. J. SHELTON Horsey, Richmond, Va.: Of course, no life is saved 
by any operation, but life is merely prolonged. If we take out an appendix 
at twenty and the patient dies at 70 years of age of apoplexy we have 
merely prolonged life fifty years. If this apoplexy had occurred while the 
patient was convalescing from the appendectomy it would have been 
charged as a complication and so an operative mortality. The aged have 
just as much right to surgical relief, even if it is not for so many years, as 
the younger. 

In defining “‘the aged” Dr. Bailey seemed to have a good deal of 
difficulty in fixing his limits. It is perfectly obvious that mere years alone 
do not make one old. Some define “the aged” by the amount of hair on 
the head, others as to whether the hair is gray. I presume to give another 
definition, possibly as good as any; which is that a man is old when he gives 
up tennis and takes up golf, in which the distinguished essayist is an adept. 

Dr. Frep W. Barey, St. Louis, Mo. (closing): In answer to Dr. 
Hendon, I did not mention hip fractures for I think they are entitled to 
a paper by themselves. I look upon their treatment as one of the most 
important in surgery of the aged. 

Answering Dr. Horsley, I reviewed many cases that were over sixty 
years of age that are not included in this group because they did not show 
any more signs of senility than he does himself. I regret that the subject 
is so broad that many important considerations were necessarily omitted. 
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REGENERATION OF NERVES IN SKIN GRAFTS 
AND SKIN FLAPS 


Joun SraiceE DAvIs, M.D., F. A. C. 8. AND Epwarp A. KiTLowskI, M.D. 


BALTIMORE, MD. 


Ts question is frequently asked by both the patients 


and the physicians as to whether normal sensations 
will return in transplanted skin flaps and skin grafts, 
and when this return may be expected. 

The appearance of cutaneous sensations in areas repaired 
by the use of free skin grafts and skin flaps has been casually 
noted by surgeons from time to time but no effort had been 
made until recently to determine what the early sensations 
are, when the process begins, and what the relationship of 
these sensations is to each other. 

Stransky' in 1899 reported that he found a perception of 
cold in a whole thickness graft upon the cheek ten days after 
it was grafted and that the whole graft sloughed away a few 
days later. 

Williams? in 1928 reported that he had examined an Ollier- 
Thiersch graft which had been applied thirty years previously 
upon the bed of an ulcer and that the sensations of pain, 
temperature, and deep pressure were only slightly diminished 
but that there was considerable impairment of sensibility 
to light touch. Colt,* Foote* and Schroeder® have also made 
some remarks upon the return of sensations in cases of grafts 
which they had reexamined. Lehmann and Jungermann® in 
1920 reported the results of tests made upon 21 transplants 
of skin and fat shifted by means of pedunculated flaps. They 
concluded that the speed of recovery depends upon the type 
of innervating nerves in the site of the graft, the areas of the 
pure sensory nerves recovering more rapidly than the areas 
innervated by mixed nerves. They also reported that touch, 
pain and temperature return in the order named after pressure 
which may return as early as four weeks. 
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Recently (1933) Kredel and Evans’ reported on the re- 
covery of sensations in 17 flaps and a number of free grafts, and 
they found that pain appeared first, followed by touch and 
finally by temperature. Our observations do not confirm either 
of these investigations as to the order in which the sensations 
return. It is apparent that there has been no uniformity in 
the findings of these investigators due, no doubt, to the chang- 
ing views upon the cutaneous sensations and the difference 
in the methods employed in testing. 

There is still some controversy concerning the recovery 
of cutaneous sensations after injury or division of peripheral 
nerves. Head* explained the dissociation of cutaneous sensa- 
tions by stating that there were separate fiber systems for 
epicritic sensations which are the very finely graded and 
definitely localized sensations of tactile impressions and mild 
degrees of heat and cold, and for the protopathic sensations 
which are the sensations of pain and extreme degrees of heat 
and cold. Cobb,°® Boring,’ Trotter and Davies" have ques- 
tioned the dissociation of the types of sensations as explained 
upon the separate fiber systems and feel that the cause is a 
quantitative matter depending upon the intensity of the 
stimulus. Stopford'® and Lickley'* continue to support Head’s 
hypothesis. Lee™ has excellently summarized the literature 
dealing with this matter. We merely desire to report the results 
of our own observations upon the return of sensations in skin 
flaps and free skin grafts. We have used the term epicritic 
touch to denote the sensation elicited by the use of a wisp 
of cotton applied so lightly to the skin that it is not depressed, 
and the term protopathic pain to denote the sensation of pain 
as elicited by a pin prick carefully applied to avoid pressure. 
The observations have been gathered from our clinical mate- 
rial, over a period of several years, and this report is the result 
of our findings. The data upon the cutaneous sensations in 
pedunculated flaps before the pedicles have been cut have 
been incorporated into another paper which will soon be 
published.” In this report the tests were made after the 


REGENERATION OF NERVES IN SKIN GRAFTS 503 


pedicles were cut and the transplants were healed in their 
new beds. 

What difference does it make whether the sensations return 
or not in these transplants? As a matter of fact, the return 
of the sensations is, In many instances, of vital importance 
to the patient because function may be seriously interfered 
with, if the normal sensations are lacking and in addition 
until the sensations return the part may be injured or become 
infected without the patient being aware of it. 


METHODS OF TESTING 


Before beginning the tests every effort was made to obtain 
the cooperation and interest of the patient. The tests were 
carefully explained and demonstrated in full view of the patient 
so that each one would understand what was desired. The 
patient was then placed in the most comfortable position 
possible and was asked to report with a simple “‘yes”’ or “no” 
concerning the sensation. The tests were carried out in a 
quiet room, and the patient was not permitted to observe 
the operator, so that the replies would not be influenced by 
what was seen. If a patient showed a tendency to tire or to 
permit his attention to wander, the test was stopped and 
resumed after a short period of rest. The tests were all made 
by one of us (E.A.K.) to eliminate any difference in personal 
error. Intensity of pain or touch is a relative matter which 
varies with the individual so we limited our investigations 
to determining the limits of the sensations of touch, pain and 
temperature without attempting to complicate the problem 
by demarcating the areas of varying intensity or to evaluate 
degrees of pain and touch, as we felt that this would be con- 
fusing to the patients and would cause inaccurate replies since 
they were untrained psycho-biologically. 

Light touch was tested by the use of a bit of cotton wrapped 
around the end of a toothpick and frayed so that wisps of the 
cotton alone touched the skin without depressing the surface. 
The transplants were usually taken from hairless areas, other- 
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wise the part was shaved. In this manner we tested for the 
fine tactile sensation called epicritic or light touch which is 
not conveyed by pressure or hair movements. The wisps of 
cotton were gently applied to the skin until a point was reached 
where the patient did not feel the touch, and this point was 
then marked on the transplant with 5 per cent brilliant green 
in alcohol. The process was repeated until the whole flap 
had been tested. The points were then joined and the line so 
formed indicated the limits of the sensation of touch. 

Sensibility to pain was tested by pricking the skin with a 
sharp pointed pin or needle. The patient was first instructed 
to distinguish between prick and touch. No effort was made to 
determine the intensity of the pain and we were careful 
to make sure that the patient could distinguish between 
sharpness and soreness. The pressure applied was so light 
that the pain sensation which is produced by pressure was 
not elicited in our tests. The skin was pricked gently over 
the entire area and the points were marked where pain was 
no longer felt. This was repeated a number of times over the 
same area to be sure that a pain spot was not missed. 

The sensibility to heat and cold was tested by means of 
ordinary test tubes containing cracked ice or hot water. This 
method is useful in securing only the coarsest observations 
since it is impossible to record the exact temperature for the 
reason that the glass will be of a different temperature from 
the contents when it comes in contact with the skin. The test 
tubes were placed on the skin and moved from spot to spot 
until the patient did not feel either heat or cold. The testing 
was first done with the cold tube and then with the hot tube. 
The end of a test tube is rather large so that the findings could 
not be very accurate, and we simply noted their location in 
regard to the limits of the sensations of light touch and 
pain. 

After the sensations had been tested and their limits 
marked out, a piece of perforated cellosilk was placed over 
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the transplant and the lines traced upon it with brilliant 
green. The tracings were then transferred to sheets of paper 
and labeled. 

The limits of the entering sensations were always found 
to be in irregular wavy lines. The distances reported in the 
summaries are the points of farthest entrance of the sensa- 
tions. In view of the difficulty in securing accurate data on 
the hot and cold points, we did not outline the limits of tem- 
perature but simply noted their probable limits in regard 
to the lines demarcating pain and touch. There is such a great 
element of pressure involved in testing with test tubes whose 
bases are blunt that more accurate determinations would be 
questionable with this method. 


OBSERVATIONS 


Before describing the results of our observations, it may 
be well to understand the difference between a skin graft and 
a skin flap. A skin graft is a free transplant which consists 
of either the whole thickness of the skin or a portion of the 
thickness of the skin, with no subcutaneous tissue, and which 
depends on the base on which it is placed for its blood supply. 
A skin flap, on the other hand, is an area of skin and sub- 
cutaneous tissue which is attached at some portion of its 
periphery or base by a pedicle or pedicles, through which it 
receives its blood supply until the new blood supply is assured 
from the area into which it is shifted. A flap can be shifted 
only so far as its pedicle will allow. 

All the tests were made on flaps after the pedicles had 
been cut and set in. The results obtained have been grouped 
under two general headings: Flaps and Grafts. 

The flaps have been considered under anatomical regions, 
such as the face, the hands and the feet. The grafts have been 
separated into the different types: whole thickness grafts; 
split or half thickness; Ollier-Thiersch grafts; small deep 
grafts.! 
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FLAPS 


Flaps on Eyelids 


Case 1. Male, aged twenty-five. A flap, 2 X 4 cm., taken from the 
arm, was transplanted into a contracted lid in which keloid was present. 
Tests made after sixteen months showed the sensations of pain, tempera- 
ture and touch present everywhere. 

Case 1. Male, aged twenty-six. A flap, 4.2 X 2 cm., taken from the 
forehead and temple, was transplanted into a contracted lid in which 
keloid was present. Tests made after six months showed that pain sensa- 
tion was present in the lateral thirds coming in from the three margins 
away from the eyelid margin. Touch sensation was behind the pain line 
about 0.5 cm. and temperature was felt between the two lines. 

Case. Female, aged sixteen. A flap, 3.5 X 2.2 cm., was transplanted 
into a contracted upper eyelid by means of a tubed flap secured from the 
neck. Tests made ten months after the transplantation showed all the 
sensations present. 

Case iv. Female, aged sixteen. A flap, 4 X 2.7 cm., was shifted 
into a contracted upper eyelid by means of a tubed flap raised from the 
neck. Six months after insertion, pain sensation was present in the edges 
away from the eyelid margin for 3.5 cm. Touch sensation was present for 
2 cm. from the margins; temperature sensation was present between these 
lines. 

Case v. Male, aged sixty. A flap, 4.2 X 2.3 cm., was shifted into 
a contracted upper eyelid from the forehead and temple. Tests made one 
month after insertion showed no sensations. After two months, pain sensa- 
tion was present in the flap on all the margins for a distance of 0.5 cm. 
There was no touch or temperature sensation. After four months, pain 
sensation was present 2 cm. in from all the margins. Touch sensation was 
present 1 cm. from the margins and the limit of temperature sensation 
was between the lines limiting pain and touch sensations. All of the sensa- 
tions were present over the whole flap after six months. (Fig. 1.) 

Case vi. Male, aged fifty-five. A flap, 4 X 2.5 cm., was shifted from 
the forehead and temple into a lower eyelid, after excision of a radium 
burn with an ulcer. Tests made after three weeks showed no sensations. 
Four months after transplantation, pain sensation was demonstrated 
in the flap 1 cm. from all the margins except on the margin toward the eye. 
There was no sensation of touch or of heat or cold. 

Case vu. Male, aged forty-nine. A flap, 5 X 2.5 cm., was shifted 
from the forehead and temple into a lower eyelid after the removal of an 
epithelioma which had been treated with radium. Tests made after one 
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month showed absence of all sensations. After three months, pain sensation 
was present 1 cm. from all the margins. Touch sensation was present 
just over the border of the flap but heat and cold sensations were ab- 


Fic. 1. Case v. Tests of returning sensations made on a single pedicled immediate transfer 
flap to eyelid. 

White man, aged sixty. Ectropion with loss of tissue of left upper eyelid. April 20, 
1928. A single pedicle flap was raised from left temple and immediately transferred, 
May 4, 1928. Pedicle was cut and shank set in. Surface area of transplant was 9.87+ 
sq. cm. 

A. One month after pedicle was set in. No sensations present. 

B. Two months after pedicle was set in. Dotted area indicates portion where sensa- 
tion of pain was present. Central portion had no sensations. There was no sensation of 


temperature or touch. 

c. Four months after pedicle was set in. Pain was felt over entire flap except for 
small area near center. Touch sensation was present in area indicated by diagonal lines. 
Temperature sensation was present beyond touch area but not to limits of pain area. 

p. Six months after pedicle was set in. All sensations were present. 


sent. The sensations were present over the entire flap six months after 
transplantation. 

Discussion. The areas into which these flaps were trans- 
planted are innervated by branches of the trigeminal nerves 
which are pure sensory nerves. All of the flaps were sutured 
into their new beds so that the lines of entering nerves were 
about at right angles to the courses of the severed nerves in 
the flaps. 


A 
SSR 
SS 
SSS 
SSK 
SSS SSS SS 
SSSSS 
LSS 
D 


J. S. DAVIS AND E. A. KITLOWSKI 


508 


No sensations entered until after the first month. The 
type of base and the condition of the surrounding skin appar- 
ently affected the time of entrance of the sensations. In Case v 
where the surrounding skin was normal and the scar in the 
base was not extensive, pain sensation had begun to enter 
before the end of the second month and touch before the end 
of the fourth month. All the sensations were present in six 
months. In Case tv, a flap of about the same size as Case v, 
the sensation of pain had not completely returned after six 
months. In this case, the scar was the result of an old injury 
and could not be completely excised, so that the flap was 
sutured to the scar. Case 11 had extensive keloid which could 
not be excised entirely around the margins and this apparently 
interfered with the early entrance of sensations. In Case v1, 
the skin of the face was generally changed by radium, and 
there was an ulcer near the margin of the eyelid at the outer 
corner. In this case, the entrance of the sensations was even 
more delayed than when keloid was present. In Case vi, 
the original condition was a basal-cell epithelioma which had 
been radiated, and there remained a small margin of indura- 
tion which was easily excised. In this case sensations came 
in about as rapidly as in Case v. 


Flaps on Nose 


Case vi. Female, aged thirty-two. A flap, 5 X 2.4 cm., from the arm 
was shifted to the end of the nose after excision of a scar. All sensations were 
present ten months after the transplantation of the flap. 

Case tx. Male, aged thirty-four. A flap, 3 X 2.3 cm., was raised from 
the forehead and shifted to form the tip of the nose after excision of scar 
following a gunshot wound. There were no sensations in the flap after 
one month. Two months after transplantation, pain was felt 1 cm. from 
the margins of the flap. There were no sensations of touch or temperature. 
All the sensations were present when the flap was tested ten months after 
transplantation. 

Case x. Female, aged forty-eight. A flap, 5.1 X 3 cm., from the fore- 
head was shifted to the base of the nose after the removal of an epithelioma 
which had been treated with radium. The surrounding skin had radium 
changes. There were no sensations in the flap after one month. After 
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two months, pain was demonstrated 0.5 cm. from the margins, but there 
were no sensations of touch or of temperature. Four months after trans- 
plantation, pain sensation was present in the flap 1 cm. from the margins, 
but touch and temperature sensations were absent. Six months after 
transplantation, pain was felt in the flap 3 cm. from the margins. Touch 
sensation was present 0.5 cm. from the margins. Temperature sensation 
was not present. After twelve months, pain sensation was present over 
the entire flap. Touch sensation was present 3 cm. from the margins and 
temperature sensation was just beyond the touch line. After sixteen months, 
all of the sensations were present. 

Case x1. Female, aged thirty. A flap, 4.5 X 3 cm., taken from the 
forehead was shifted to reconstruct a nose. There were no sensations after 
three weeks. After six months, pain sensation was present in the flap 
4 cm. from the margins. Touch sensation was present 2 cm. from the 
margins and the temperature line was just beyond the touch margins. 

CaseExu. Male, aged fifty-five. A flap, 3.5 X 2.cm., from the forehead 
was shifted to the tip of the nose after the removal of a scar and ulcer 
due to a radium burn. After three years, all the sensations were as normal 
in the flap as in any other part of the face. This patient had an extensive 
radium burn which involved the whole face. 

Case xu. Female, aged thirty-one. A flap, 2.3 X 2 cm., was shifted 
from the abdominal wall to the nose, transferred on the hand, to fill a 
defect made by the excision of a tuberculous ulcer. No sensations were 
present after one month. All the sensations were present one year after 
transplantation. 

Case xiv. Female, aged twenty-eight. A flap, 5 X 2.5 cm., was shifted 
from the forehead to the nose for a luetic deformity. All sensations were 
present when tests were made two years after transplantation. 

Case xv. Male, aged thirty. A flap, 5 X 2.5 cm., was shifted from 
the forehead to reconstruct a nose injured in a mine accident. There 
were no sensations after one month. After eleven months, pain sensation 
was present over the entire flap. Touch sensation was present except 
for a tiny area near the tip of the nose. Temperature sensation was present 
over the entire flap. 

Case xvi. Male, aged twenty-two. A flap, 4.5 X 3 cm., was shifted 
from the forehead to the nose for a Iuetic deformity. There were no sensa- 
tions one month after transplantation. In four months, pain sensation was 
present in the flap 2 cm. from the margins. Touch sensation was present 
1 cm. from the margins and temperature sensation about the same distance 
as touch. After six months, pain sensation was present over the entire 
flap. Touch sensation was present 2.5 cm. from the margins and tempera- 
ture sensation just beyond the touch limits. 
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Discussion. The areas into which the flaps were trans- 
planted are innervated by the branches of the trigeminal 
nerve which is sensory. Sensations began to enter after the 
first month. In Case 1x, the flap was shifted to reconstruct 
the tip of the nose, which had been destroyed by a gunshot 
wound. The surrounding skin was in normal condition and 
the scar was entirely excised when the flap was put in. Pain 
sensation had entered from all of the margins during the second 
month. From the rate of entrance the sensations were all 
present before the tenth month when the next test was made. 
In Case x, there was an ulcer with surrounding atrophic skin, 
following treatment of an epithelioma with radium. The 
appearance and advance of the sensations was delayed prob- 
ably because of the effect of the radium upon the surrounding 
skin. In Case x1, there was a partial destruction of the nose 
due to syphilis. Here the sensations returned rapidly and 
pain sensation had appeared in the entire flap in six months. 
The sensations always came in from the margins and did not 
appear in isolated spots, so that there was nothing to suggest 
that the nerves entered from the base. All of these flaps were 
sutured into their new beds with their nerves across the course 
of the nerves supplying these areas. 


Flaps on Cheeks, Lips and Chin 


Case xvii. Female, aged forty-three. A flap, 8 X 5 cm., was shifted 
from the back to fill a cheek defect. The nerves of the whole side of the 
face had been previously destroyed during the removal of an extensive 
tumor. Tests made one year after transplantation showed that no sensa- 
tions were present. 

Case xvi. Female, aged thirty-five. A flap, 3.5 X 4 cm., was shifted 
from the arm to the upper lip near the corner of the mouth for the repair 
of a defect caused by the removal of a burn scar. There were no sensations 
one month after transplantation. In two months, pain sensation was 
present just over the margins of the flap, but there were no sensations 
of touch or temperature. After four months, pain was felt in the flap 2 cm. 
from the margins away from the corner of the mouth and about 1 cm. from 
the margin near the angle of the nose. Touch sensation was present I cm. 
at the corner of the mouth and at the margin near the angle of the nose. 
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Fic. 2. Case xvii. Tests of return of sensations in opened-out tubed flap to fill defect 
prepared by excision of burn scar of cheek and lip. 

White female, aged thirty-five. Scar from burn near corner of mouth and nose on 
left side of face. Flap was raised upon inner side of left arm and distal end after being 
divided in stages was opened out and sutured into face defect after ten days (Oct. 19, 
1929). Shank was set in ten days later (Oct. 29, 1929). Surface area of transplant in 
cheek was 18.33+ sq. cm. 

A. Two months after healing was complete. Dotted area indicates area where pain 
sensation was present. Margin without pain sensation was that along lip. 

B. Four months after healing. Dotted area indicates presence of pain sensation. 
Lined area shows touch sensation area, and temperature sensation was just beyond 
limits of touch but not so far advanced as pain sensation. Clear area in center had no 
sensations. 

c. Six months after healing. Clear area near center had no sensations. 

p. Nine months after healing. Pain sensation was present over entire flap. Touch 
sensation was absent in small area near center. Temperature sensations appeared to 
be present over whole flap. At twelve months all sensations were present. 
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Temperature sensation was just beyond the touch limits. In six months, 
pain sensation was present over the entire flap except for an area near 
the center about 0.5 centimeter in diameter. Touch sensation was present 
2 cm. from the margins. Temperature sensation was present beyond the 
limits of the touch area but not as far as the pain area. After nine months, 
pain sensation was present over the entire flap. Touch sensation was 
absent in an area 0.5 cm. in diameter near the center. Temperature sensa- 
tion was present over the entire flap. Twelve months after transplantation, 
all the sensations were present over the entire flap. (Fig. 2.) 

Case xix. Female, aged six. A flap, 6 X 4.5 cm., was shifted from 
the neck to the cheek to relax a contracted burn scar. There were no 
sensations after one month. In six months, pain was felt in the flap 4 cm. 
from the margins, touch 2 cm., from the margins, and temperature just 
beyond the limits of touch. One year after transplantation, all the sensa- 
tions were present over the flap. 

Case xx. Female, aged nineteen. A flap, 10 X 6 cm., raised from the 
back was used to reconstruct the chin, which was deformed by a contracted 
burn scar. Tests made after one year showed pain sensation present over 
the entire flap. Touch sensation was absent in an area in the center about 
1 X 1.5 cm. Temperature sensation was present in about the same area as 
touch. 

Case xxi. Male, aged five. A flap, 4 X 4 cm., was shifted to the cheek 
from the neck to fill a defect caused by the removal of scar contracture 
following the explosion of a dynamite cap in the mouth. The flap was 
put into the mouth to line the cheek and the shank was later opened out 
and used to form the outer covering. Tests after one year showed all of the 
sensations present in the whole flap. 

Case xxul. Female, aged thirty-two. A flap, 5 X 4 cm., was shifted 
to line the cheek from the neck. This scar was the result of radium treat- 
ment of an angioma. The shank of the flap was later opened and turned 
upon itself to give thickness to the cheek and relieve the contracture. 
All of the sensations were present when it was tested after one year. 

Case xxi. Male, aged fifty. A flap, 6 X 5 cm., was shifted to the 
cheek from the neck to relieve a contracted scar. In sixteen months, all 
of the sensations were present. 

Case xxiv. Female, aged eight. A flap, 5 X 3.5 cm., was raised from 
the neck and shifted to the cheek to relax a contracted burn scar. After 
six months, pain sensation was present in the flap 3.5 cm. from the margins. 
Touch sensation was present 2.3 cm. from the margins and temperature 
sensation was just beyond the touch limits. In one year, all of the sensations 
were present. 


| 


REGENERATION OF NERVES IN SKIN GRAFTS 513 


CasE xxv. Male, aged forty-eight. A flap, 3.2 X 4 cm., was shifted 
from the neck to the corner of the mouth to fill the defect made by the 
excision of a scar caused by a radium burn. After one month, there were 
no sensations. In two months, pain was felt beyond the flap margins 
in a few spots but no other sensations were present. In three months, pain 
was felt 0.5 cm. from the corner of the mouth but not on the other three 
sides. No other sensations were present. After five months, pain sensation 
was present 1 cm. from the corner of the mouth and 0.5 cm. from the other 
margins. Touch was felt just beyond the margin at the corner of the mouth. 
In six months, pain sensation was present 1.6 cm. from the corner of the 
mouth and 1 cm. on the other margins. Touch sensation was present 
0.5 cm. from the corner of the mouth and just beyond the margins on the 
other sides. After one year, pain was felt all over the flap. Touch sensation 
was absent in a very small area near the center. Temperature sensation was 
present about the touch line. After fourteen months, all of the sensations 
were present over the entire flap. 

Case xxvi. Male, colored, aged forty-eight. A flap, 4 X 3 cm., was 
shifted from the back to the cheek to fill a defect made by the excision 
of an area of lupus. After nine months, pain sensation was present except 
for an area I X 0.7 cm. near the center. Touch was felt about 1 cm. be- 
hind the pain line. Temperature was felt just beyond the limits of touch. 

Case xxvul. Female, aged twenty-eight. A flap, 5 X 4 cm., was 
shifted from the back to the cheek to relax a contracted scar in which 
keloid was present. All of the sensations were present when the flap was 
tested fifteen months after transplantation. 

Case xxvii. Female, aged twenty-nine. A flap, 4 X 3 cm., was shifted 
from the back to the cheek to relax a keloidal type of contracted scar. In 
one year, all the sensations were present, but the patient reported that 
they felt dull as though through a glove. 

Case xxix. Female, aged thirty-one. A flap, 3.5 X 2.5 cm., was shifted 
from the arm to the upper lip to relax a contracted scar. After one month, 
there were no sensations. 

Case xxx. Male, aged thirty-two. A flap, 5.2 X 4 cm., was raised 
upon the neck and shifted to form the lower lip. There was an almost 
complete destruction of the right side of the lower lip due to noma. After 
one month, there were no sensations. In six months, pain was felt 4 cm. 
from the three outer margins but not from the lip margin. Touch was felt 
about 1 cm. behind the pain line. Temperature sensation was about the 
same as touch. After one year, all of the sensations were present. 


Discussion. The areas into which the flaps were trans- 
planted are innervated by branches of the trigeminal nerves 
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which are pure sensory nerves. The flaps in Cases xvii, xx, 
xxv and xxx were placed so that the courses of the entering 
nerves would be about in line with the remains of the nerves 
which were originally present. The other flaps in this series 
were placed at various angles to the entering nerves. There 
was no apparent difference in the time of entrance or the rate 
of advance of the nerves in these different flaps. Any difference 
in time or rate of innervation could be attributed to the type 
of base and the character of the surrounding skin. In Case 
XVII, no sensations appeared after one year, which was due 
to the fact that there had been destruction of the nerves of 
the right side of the face by an extensive operation for the 
removal of a large tumor. In Case xviti, there was a scar con- 
taining portions of a whole thickness graft near the corner 
of the nose upon the upper lip. All of this area was excised 
when the flap was sutured in. Pain appeared in the second 
month and touch before the end of the fourth month. All 
sensations were normal before the end of one year. The rate 
of advance is about 1 cm. per month so that a larger flap 
would require more time for the return of sensations. This is 
shown in Case xx, where a large flap was sutured into the 
chin after the removal of a burn scar. The sensations had not 
completely returned after one year. In Case xxv, where radium 
changes had affected the skin, muscles and bone, the sensa- 
tions were delayed and a year elapsed before all the sensations 
had returned. In Case xxviii, a flap was placed into the cheek 
to relax a contracture due to a burn scar complicated by an 
extensive keloid. The patient reported that all the sensations 
felt as though he were being touched through a glove. 


Flaps on Wrists and Hands 


Case xxx. Male, aged forty-two. A flap, 7 X 5 cm., was shifted to the 
palm of the hand from the abdominal wall to relax a contracted scar. 
After one month, there were no sensations. In three months, pain sensation 
was present in the flap 1 cm. from all the margins except on the distal 
side where it was absent. There was no touch or temperature sensation. 
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After six months, pain was felt 3.4 cm. from the three margins but none 
on the distal side toward the fingers. Touch sensation was present 2 cm. 
from the margins in line with pain. No temperature sensation was elicited. 

Case xxxul. Male, aged twenty-six. A flap, 8.5 5.5 cm., was shifted 
to the palmar side of the wrist from the abdominal wall to relax a contracted 
scar in which keloid was present. After fourteen months, all of the sensa- 
tions were present. 

CasE xxx. Female, aged twenty-six. A flap, 10 X 6 cm., was shifted 
to the wrist from the abdominal wall to relax a contracted scar. After 
two months, pain sensation was present just over the margins. There was 
no touch or temperature sensation. In four months, pain was felt 1 cm. 
from the margins but touch and temperature sensations were still absent. 

CasE xxxiv. Male, aged sixteen. A flap, 12.5 X 6 cm., was shifted 
to the forearm from the abdominal wall to cure a traumatic ulcer. There 
were no sensations after two months. In three months, pain was felt 
1 cm. from the margins of the flap. There was no touch or temperature 
sensation. In seven months, pain was felt 4 cm. from the margins. Touch 
was felt 2 cm. from the margins. Hot and cold points were found between 
these two lines. After nine months, pain sensation was present over the 
entire flap except for an area 1 cm. in diameter near the center of the flap. 
Temperature sensation was present just beyond the touch line which was 
4 cm. from the margins of the flap. 

Case xxxv. Male, aged thirteen. A flap, 3.5 X 4.5 cm., was shifted to 
the hand between the thumb and the index finger from the abdominal wall 
to relax a contracted scar. All of the sensations were present one year after 
transplantation. 

Case xxxvi. Male, aged fifty-seven. A flap, 9.5 X 7 cm., was shifted 
to the plamar surface of the hand from the abdominal wall after the re- 
moval of an x-ray burn. There were no sensations in the flap three months 
after transplantation. After six months, pain sensation was present 2 cm. 
from the margins. Touch sensation was just over the margin. There were 
no sensations of temperature. After one year, all of the sensations were 
present in the entire flap. 

Case xxxvil. Male, aged twenty-one. A flap, 4 X 4.8 cm., was shifted 
to the palmar side of the hand near the little finger from the abdominal wall 
to relieve a contracted scar. In three weeks, there were no sensations. 
After two months, pain was felt just over the margins. There was no touch 
or temperature sensation. After four months, pain sensation was present 
1.7 cm. from the margins. Touch was felt 0.5 cm. from the margins but 
temperature sensation was not found. After eight months, pain sensation 
was present over the whole flap. Touch was felt over the entire flap except 
for a small area, 0.5 cm. in diameter, near the center of the flap. Tempera- 
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ture sensation was present over the same area as touch. After twelve 
months, all of the sensations were present over the entire flap. 

Case xxxvill. Male, aged twenty-one. A flap, 7 X 5 cm., was shifted 
to the wrist from the abdominal wall to relax a scar. There were no sensa- 
tions present after one month. 

Case xxx1x. Male, aged twenty-nine. A flap, 6 X 4 cm., was shifted 
from the abdominal wall to the hand after the excision of an ulcerated scar. 
There were no sensations after one month. In three months, pain was felt 
1 cm. from the margins. There was no touch or temperature sensation. 

Case xt. Male, aged fifty-five. A flap, 5.5 & 3 cm., was shifted from 
the abdominal wall to the dorsum of the hand to repair a defect left by 
the excision of a traumatic ulcer. In three weeks, there were no sensations. 
In two months, pain sensation was present just over the margins. There 
was no touch or temperature sensation. 

CasE xu. Female, aged twenty-two. A flap, 7 X 5 cm., was shifted to 
the wrist from the abdominal wall to relax a contracted burn scar. After 
one year, pain sensation was present over the entire flap except for an area 
1.5 cm. in diameter near the center. Touch sensation was 1 cm. behind 
pain and temperature sensation was about the same as touch. 

Case xtu. Male, aged twelve. A flap, 6 X 5.5 cm., was shifted to the 
wrist from the abdominal wall to relax a burn scar. Pain was felt over the 
entire flap in one year. Touch sensation was absent over an area I cm. 
in diameter near the center. The area of temperature sensation was about 
the same as touch. 

Case xtu. Male, aged twenty-nine. A flap, 5.5 X 4 cm., was shifted 
to the palmar surface of the hand near the thumb from the abdominal 
wall to relax a scar. After three weeks, there were no sensations. 

Case xLiv. Male, aged eighteen. A flap, 7 X 5 cm., was shifted over 
the finger stumps from the abdominal wall to relax a painful scar. After 
one month, there were no sensations. In six months, pain was felt 3 cm. 
from the margins. Touch was felt 2 cm. from the margins. Temperature 
sensation was in about the same area as touch. After one year, all the 
sensations were present. 

Case xtv. Male, aged seventeen. A flap, 5 X 4 cm., was shifted to 
the wrist from the abdominal wall to relax a contracted scar. There were 
no sensations present after one month. 

Case xtvi. Male, aged twelve. A flap, 12 X 7 cm., was shifted to the 
stump of a forearm from the abdominal wall after the excision of a painful 
ulcerated scar. After seventeen months, all of the sensations were present. 


Discussion. The areas into which the flaps were trans- 
planted are innervated by the branches of the median, ulnar 
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and radial nerves. The median and ulnar nerves are purely 
sensory nerves while the radial nerve is a mixed nerve contain- 
ing both motor and sensory fibers. All of these flaps were 
placed so that the normal nerves at the site were at about 
right angles to the courses of the nerves in the flaps. All of 
these flaps were placed over areas which were innervated by 
more than one of the nerves of the hand or wrist and usually 
received innervation from both the radial and the ulnar nerves. 
It was difficult to determine any difference in the rate of 
entrance or advance between the branches of the two nerves 
since the pedicles were not sutured in at the same time and 
caused complications which could not be evaluated. In study- 
ing the tracings there is a difference in the time of entrance 
and rate of advance of the branches of the median and ulnar 
nerves as compared with the radial nerve. The type of base 
and the condition of the surrounding skin area are also definite 
factors in influencing return of the innervation. In Case xxxv1, 
an x-ray burn of the palm of the hand, pain sensation was 
present only 2 cm. from the margin of the flap after six months, 
while in Case xxx1, where there was dense surrounding scar 
present, pain sensation had entered 3.4 cm. from the margins. 
The time of entrance and the rate of advance of the various 
sensations in all of these cases was slower than upon the face, 
even though the type of base and the character of the surround- 
ing skin were similar. 


Flaps on Fingers 


Case xtvul. Male, aged fifty-two. A flap, 3 X 3.5 cm., was shifted 
from the abdominal wall to cover the second joint of the index finger 
after the excision of an x-ray burn. There were no sensations three weeks 
after transplantation. Tests made after two months showed sensations 
still absent. After six months, pain was felt 1 cm. from the margins. Touch 
and temperature sensations were present just over the margins. After 
nine months, all the sensations were present over the entire flap. 

Case xiv. Male, aged forty-six. A flap, 3 X 2 cm., was shifted from 
the abdominal wall to cover the distal joint of the index finger after excision 
of an x-ray burn. There were no sensations after one month. After three 
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months, pain was felt just over the margins on three sides but not on the 
side toward the nail. There were no touch or temperature sensations. 
In five months, pain was felt 1 cm. from the three margins and just over 
the edge on the nail margin. Touch was felt just over the margins on the 
three sides but not on the nail side. Temperature sensation was absent. 
After seven months, all of the sensations were present. 

Case xix. Male, aged forty. A flap, 2 X 2.5 cm., was shifted from the 
abdominal wall to the palmar surface of the terminal phalanx of the index 
finger after the excision of a radium burn. There were no sensations six 
months after transplantation. After two months, pain was felt just over the 
margins of the flap. There was no touch or temperature sensation. In four 
months, pain sensation was present 0.5 cm. from the margins but there 
were no sensations of touch or temperature. After six months, pain was 
felt over the entire flap except for an area 0.5 cm. in diameter near the cen- 
ter. Touch was felt 1 cm. from the margins. Temperature sensation was 
present in about the same area as touch. In seven months, pain was felt 
over the entire flap. Touch sensation was present over the whole flap 
except for an area 0.5 cm. in diameter near the center. Temperature sensa- 
tion was present in about the same area as touch. After nine months, all 
of the sensations were present over the entire flap. 

CasEL. Male, aged thirty-eight. A flap, 3.5 X 3 cm., was shifted from 
the abdominal wall to cover a defect on the index finger between the first 
and second joints after the excision of an x-ray burn. Tests made after 
one and two months showed no sensations present. After four months, 
pain sensation was just over the margins in spots, but no sensations of 
touch or temperature were present. 

Case ti. Male, aged twenty-two. A flap, 3.5 X 3 cm., was shifted 
from the abdominal wall to cover a defect on the index finger near the first 
joint after the excision of an x-ray burn. One year later, all of the sensations 
were present. 

Case tu. Male, aged thirty-eight. A flap, 3 X 2.5 cm., was shifted 
from the abdominal wall to cover a defect on the third finger between the 
distal and second joints after the excision of an x-ray burn. There were no 
sensations after two months. In four months, pain was felt over the margins 
in spots but there was no touch or temperature sensation. 


Discussion. This group of cases are all x-ray or radium 
burns and all the flaps but one were placed on the dorsal 
surfaces of the fingers. The flaps were placed at about right 
angles to the courses of the normal nerves. The entrance of 
sensations was delayed in all. In Case xtvi1, pain had advanced 
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only 1 cm. in six months. In Case xxix, it had advanced only 
0.5 cm. in the same time. The flaps were all small so that the 
innervation was rapidly completed. In Case xtvi1, where 
the flap had been placed just behind the nail, the sensations 
came in along the lateral margins and the margin towards 
the hand but not along the margin towards the nail. In Case 
xLix, the flap was placed upon the palmar surface of the 
terminal phalanx of the index finger. Pain sensation did not 
appear until the fourth month and all sensations were present 
in the ninth month. 


Flaps on Feet 


Case tu. Male, aged twenty-one. A flap, 5.2 X 8 cm., was shifted 
from the calf of the left leg to the sole of the right foot after the excision 
of a scar which had been burned by radium. There were no sensations after 
one month. In six months, pain was felt 2 cm. from the inner side of the 
foot and at the margins on the outer side. Touch sensation was present I cm. 
on the inner side and absent on the outer side. Temperature sensation was 
about the same as touch. After one year, all of the sensations were present 
over the entire flap. 

Case Liv. Male, aged twenty-one. A flap, 5.5 X 8.1 cm., was shifted 
from the calf of the right leg to the sole of the left foot after the excision 
of a radium burn. There were no sensations in the flap one month after 
transplantation. In five months, pain was felt for 2 cm. from the margin 
on the inner side of the foot shaping off toward the heel, on the outer side 
there was no pain sensation. Touch sensation followed the pain line about 
1 cm. behind. There were no sensations of temperature. In eleven months, 
pain sensation was present over the entire flap except for a small area about 
0.5 X 1 cm. near the center toward the heel. Touch was felt about 1 cm. 
behind the pain line and the temperature sensation area was about the same 
as that of touch. After seventeen months, all of the sensations were present. 

Case tv. Male, aged twenty-four. A flap, 7.3 X 5.4 cm., was shifted 
from the calf of the left leg to the heel of the right foot after the excision 
of a painful scar. Tests made after the first and second months showed no 
sensations present. In three months, pain sensation was present I cm. 
from the margin on the back of the heel but not along the other margins. 
There was no touch or temperature sensation. After four months, pain 
sensation was present 2 cm. from the heel margin posteriorly and 1 cm. 
along the other margins. Touch sensation was present just over the posterior 
margin. There were no temperature sensations present. In five months, 


520 J. S. DAVIS AND E. A. KITLOWSKI 


pain sensation was advanced to almost 3 cm. from the posterior margin. 
On the outer side, it had entered 1 cm. from the margins. On the margin 
toward the toes, it had made no progress since the last test. After nine 
months, there was an area 1 cm. from the anterior margin, I X 0.5 cm. 
which had no pain sensations. An area 2 cm. in diameter had no touch 
sensation. Temperature sensation was about the same as touch. After 
one year, all of the sensations were present in the whole flap. 

Case Lv1. Female, aged twenty-eight. A flap, 7 X 5 cm., was shifted 
from the calf of the left leg to the sole of the right foot near the heel after 
the excision of an x-ray burn. Tests made after eighteen months showed a 
small area toward the heel which had nosensations. Touch and pain sensa- 
tions had the same boundary. Temperature was felt in about the same area 
but with no certainty. 

Case vit. Male, aged thirty-two. A flap, 7 X 4 cm., was shifted from 
the calf of the right leg to the sole of the foot near the heel of the left foot 
after the excision of a scar. In two years, there was an area of about half 
of the flap toward the heel which did not have any sensations. Pain sensa- 
tion was present over the remaining half but touch and temperature 
sensations were present over about one-fourth. 

Case tv. Male, aged twenty-two. A flap, 8 X 4.5 cm., was shifted 
from the calf of the left leg to the sole of the right foot after the excision 
of a scar. There were no sensations after one month. In three months, 
pain was felt 1 cm. from the posterior margin and 0.5 cm. along the lateral 
margins but none from the anterior margin. There was no touch or tempera- 
ture sensation. In five months, pain sensation had advanced to 2.5 cm. 
from the posterior margin and 1 cm. from the lateral margins. Touch 
sensation had advanced over the three margins but not over the margin 
toward the toes. There were no sensations of temperature. In seven months, 
there was an area 3 X 2 cm. near the anterior margin which did not have 
pain sensation. Touch sensation had entered 2:cm. from the three margins 
but was just over the margin toward the toes. Ten months after trans- 
plantation, there was an area 0.5 cm. in diameter which had no pain sensa- 
tion. Touch sensation was present over all of the flap except for an area 
2 cm. in diameter near the anterior margin. After fifteen months, pain 
sensation was present everywhere. Up to this time, it advanced slowly. 
Touch sensation was absent over an area I cm. in diameter. Temperature 
sensation was present in about the same area as touch. After eighteen 
months, all of the sensations were present. 


Discussion. These areas were innervated by the branches 
of the femoral, peroneal and tibial nerves. The femoral and 
peroneal nerves are mixed nerves while the tibial is entirely 
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sensory. The flaps were placed at about right angles to the 
courses of the innervating nerves and in areas supplied by 
more than one of the branches. Walking upon the flaps caused 
the formation of callus along the margins and thickening 
of the skin in some areas, and this was apparently a factor 
in determining the extent of the sensations. Sensations came 
in more rapidly from the lateral edges and most slowly from 
the margin towards the toes. The inner side appeared to 
become sensitive first. In Case tvi, the patient was upon 
crutches most of the time the tests were being made and there 
was no callus formation. In this case the sensations did not 
return completely until after fifteen months. 


Summary of Transplanted Skin Flaps 


We have reported 58 cases selected from 67 cases studied 
as being typical of the various areas. Age apparently is not 
a factor in the innervation of flaps. In this series the ages 
ranged from five to sixty years. The source of the flaps does 
not influence the time or rate of the appearance of the sensa- 


tions. Flaps placed upon the nose from the forehead did not 
receive their sensations any faster than those taken from the 


arm. 

There was always a dissociation of the sensations. Pain 
sensation appeared and advanced first. It began to be felt 
after one month and advanced at the rate of about 1 cm. per 
month. The sensations of heat and cold appeared a few weeks 
after pain and before touch. Touch sensation appeared last, 
about one month after pain, and advanced at the rate of 
about 1 cm. per month. In some cases, temperature sensation 
was not demonstrated until after touch was felt but the method 
of testing would account for this, inasmuch as the patient 
had to consider pressure with the temperature sensation. 
The type of innervation, whether pure sensory or so-called 
mixed nerves, was a factor in the time and rate of the appear- 
ance of the sensations. The innervation of the flaps upon the 
face, which is in the trigeminal area, was faster than upon 
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the hands or feet. However, in the cases upon the hands and 
feet where the pure sensory and the mixed nerves were both 
involved in the same flaps, the side of the sensory innervation 
showed greater advance of the sensations than the side where 
the mixed nerves were present. Due to complicating factors 
this could not be accurately evaluated. The position of the 
flaps in regard to the direction of the innervating fibers had 
an effect upon the rate of advance of the sensations. We found 
this to be definitely true in the regeneration of sensations in 
pedunculated flaps before the pedicles were cut. It is not so 
pronounced in these observations on account of the effect 
the type of base and the condition of the surrounding skin 
have upon the invasion of the nerve fibers into the flaps. 
The time of entrance of the nerve fibers was slower when the 
surrounding skin was infiltrated with keloidal scar. Pain 
sensation did not enter until the third month and touch about 
the fourth month. Where the skin had been affected by radium 
or x-ray the time of appearance was still slower and the rate 
of advance delayed. The extent of the delay caused by these 
various factors cannot be stated inasmuch as they cannot be 
isolated. New scar would form at the margins of the flaps 
and the depth of scar and the condition of the base and sur- 
rounding skin varies with every case. 

The changes in the skin due to the new environment upon 
the soles and heels caused the results of the tests of the flaps 
in these areas to vary from the others. There was callus forma- 
tion and the skin became tough and considerably less sensitive 
to the fine tests which were made. We feel that these are factors 
in explaining the apparent slow return of sensations in these 
flaps and that probably the sensations actually come back 
as rapidly as in the other areas tested. 


GRAFTS 
Free Whole Thickness Skin Grafts 


Case tix. Male, aged thirty. Area, 14 X 9 cm. The graft was ob- 
tained from the abdominal wall and was placed on the knee after the exci- 


Fic. 3. Case tix. Tests on return of sensations in large whole thickness graft. Left knee 
of a man, aged thirty, was burned by x-rays during treatments for eczema. Burned 
area was excised, Apr. 13, 1929, and a single whole thickness skin graft from abdominal 
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sion of an x-ray burn. In three months, there were no sensations. In six 
months, pain sensation had appeared just over the margins, but there was 
no touch or temperature sensation anywhere. In ten months, the pain 
sensation had advanced 2 cm. from the margins. Temperature sensation 
was just over the margins. There was no sensation of touch. After one 
year, pain sensation had advanced to 3.5 cm. Touch sensation was 1.5 cm. 
from the margins. Temperature sensation was between pain and touch. 
(Fig. 3.) 

Case Lx. Female, aged thirty-three. Area, 3 X 3 cm. The graft from 
the thigh was placed on the heel after the excision of an x-ray burn. In 
four months, no sensations were present. In five months, pain sensation 
was just over the margins. No temperature or touch sensation was present. 
In seven months, pain sensation had advanced 1.5 cm. from the margins. 
Touch sensation was present over the margins in spots. Temperature sensa- 
tion was about the same as touch. 

Case tx. Male, aged fourteen. Area, 13 X 8 cm. The graft from 
the abdominal wall was placed on the thigh after excision of an area of 
dense scar. In one year, no sensations could be demonstrated. In two years, 
all sensations were present throughout. 

Case txt. Male, aged seven. Area, 5 X 7 cm. The graft from the 
abdominal wall was placed on the ankle after excision of scar tissue. In 
five weeks, no sensations were present. 

Case -txiu. Male, aged forty. Area, 10 X 6.5 cm. The graft from the 
abdominal wall was placed on the palm of the hand after the excision of an 
x-ray burn. In two months, there were no sensations. 

Case txiv. Male, aged thirty-four. Area, 4 X 3 cm. The graft from 
the thigh was placed on the forehead to fill a defect made by raising a flap. 
In two months, there were no sensations. In ten months, all the sensations 
were present everywhere. 

Case Ltxv. Female, aged ten. Area, 5 X 3.2 cm. The graft from the 
abdominal wall was placed on the cheek to fill the defect made by excision 


wall was immediately sutured in to fill defect. Surrounding skin showed some atrophy 
from radiation but was sufficiently good to contraindicate excision. Surface area of 
transplant was 98.93+ sq. cm. 

a. Six months after grafting. Pain sensation present at margins in small areas. 

s. Ten months after grafting. Dotted area indicates advance of pain sensation. No 
touch or temperature sensations were present. 

c. One year after grafting. Dotted area had pain sensations and lined area sensa- 
tions of touch. Temperature line was just beyond touch line. 

p. Four and one-half years after grafting. There has been comparatively little 
advance in sensations during last three and one-half years. In this graft return of 
sensations has been very slow, and they have advanced very little. We doubt that 


sensations will ever return completely. 
(Reduced one-half.) 
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of a hairy mole. In four months, there were no sensations. In six months, 
pain sensation had advanced 1 cm. from the margins. There were areas 
in the graft which had not taken well. No temperature or touch sensations 
were present. In one year, all sensations had returned. 

Case Lxvi. Female, aged sixteen. Area, 6 X 3 cm. The graft from 
the abdominal wall was placed on the forehead to fill the defect made by 
excision of a scar. In one month, there were no sensations. In six months, 
pain sensation had entered 1 cm. No touch or temperature were felt. 
In one year, all sensations were present over the whole graft. 

Case txvil. Male, aged thirty-three. Area, 4 X 3 cm. The graft 
from the arm was placed on the cheek after excision of an x-ray burn. In 
one year, pain sensation was present everywhere except for an area 0.5 cm. 
in diameter near the center of the graft. Temperature and touch sensations 
were about 1 cm. behind the pain line. 

Case txvut. Male, aged forty-eight. Area, 3 X 2 cm. The graft 
from the abdominal wall was placed on the side of the nose after excision 
of a scar. In one month, there were no sensations. In one year, all sensations 
were present. 

Case Lxix. Female, aged forty-eight. Area, 4 X 3.5 cm. The graft 
from the arm was placed on the forehead to fill the defect left by raising 
a flap. In two months, there were no sensations. In six months, pain sensa- 
tion had advanced 1 cm. from the margins. No touch or temperature 
sensation was present. In nine months, pain sensation had advanced to 
2.4 cm. from the margins. Touch sensation was present 1.5 cm. from the 
margins. Temperature sensation was between the pain and touch lines. 
In one year, all sensations were present. 

Case txx. Male, aged fifty. Area, 4 X 2.5 cm. The graft from the 
thigh was placed on the temple after excision of a scar. In two years, all 
sensations were present. 

CasE Ltxxi. Male, aged thirty-six. Area, 3 X 1.5 cm. The graft from 
the thigh was placed on the little finger after excision of an x-ray burn. 
In one month, no sensations were present. In six months, pain sensation 
had entered 0.5 cm. No touch or temperature sensations were present. 

Case Lxxl. Female, aged seven. Area, 6.2 X 3 cm. The graft from 
the thigh was placed on the forehead after excision of a scar. In one month, 
no sensations were present. In nine months, pain sensation had advanced 
3 cm. Touch sensation was in 0.5 cm. Temperature was felt between the 
pain and touch lines. In two and one-half years, all sensations were 
present. 

Case txxu. Male, aged fifty. Area, 5 X 1.5 cm. The graft from the 
thigh was placed on the cheek near the lower eyelid after the excision of a 
scar. In two years, all sensations were present. 
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Case Lxxiv. Female, aged thirty-five. Area, 4 X 3 cm. The graft 
from the thigh was placed near the corner of the mouth to fill a defect 
made by the removal of a scar. In five months, the sensation of pain was 
found just over the margins. No touch or temperature sensations were 
present. 

Case txxv. Male, aged forty. Area, 3.4 X 2 cm. The graft from 
the arm was placed in a defect on the forehead which followed the raising 
of a flap. In one month, there were no sensations. In six months, the sensa- 
tion of pain had advanced 1.3 cm. from the margins. No touch or tempera- 
ture sensations were present. In one year, all sensations were present. 

Case txxvi. Male, aged forty-six. Area, 3 X 1.5 cm. The graft 
from the thigh was placed on the middle finger after excision of an x-ray 
burn. In one month, there were no sensations. In six months, pain sensation 
had entered 0.6 cm. No temperature or touch sensations were present. 
In eight months, pain sensation had advanced to 1.2 cm. Touch was felt 
just over the margins. In one year, pain could be felt all over the graft; 
temperature was felt all over the graft. An area 0.5 cm. in diameter in 
the center of the graft did not have the sensation of touch. 

Case txxvul. Male, aged twenty-five. Area, 4 X 1.5 cm. The graft 
from the arm was placed in a defect made by excision of a keloid on the 
upper lip. In one month, there were no sensations. In six months, pain 
sensation had entered to 0.5 cm. from the margins. No temperature or 
touch sensations were present. In eleven months, pain sensation was 
present except for a small area near the center of the graft. Temperature 
was not felt in an area a little larger than where pain was missing. Touch 
sensation was 2.5 cm. from the margins. The sensations had advanced 
from all margins. In sixteen months, all sensations were present throughout 
the graft. 

Case txxvill. Female, aged nine. Area, 3 X 7 cm. The graft from 
the abdominal wall was placed on the arm after excision of a scar. In one 
month, there were no sensations present. In five months, pain was felt 
just over the margins. No touch or temperature sensations were noted. 
In two years, all sensations were present. 

CasE Lxx1x. Female, aged nine. Area, 3 X 6 cm. The graft from the 
abdominal wall was placed on the chin after excision of a scar. In six weeks, 
no sensations were present. In six months, pain was felt over the margins 
0.4 cm. No touch or temperature sensations were present. In two years, 
all sensations were present. 

CasE Lxxx. Female, aged ten. Area, 4 X 11 cm. The graft from the 
abdominal wall was placed on the neck after the excision of a scar. In one 
month, no sensations were present. In nine months, pain sensation had 
advanced 2 cm. from the margin. No touch or temperature sensations were 
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present. In seventeen months, pain and temperature sensations had ad- 
vanced over the whole graft. Touch sensation was absent in an area near 
the center. 

Case txxxi. Male, aged twenty-eight. Area, 2 X 3 cm. The graft 
from the thigh was placed on the third finger after the excision of an x-ray 
burn. In three months, no sensations were present. In seven months, pain 
sensation was present just over the margins. No temperature or touch 
sensations were found. 

Case ~xxxul. Male, aged thirty-five. Area, 3 X 6 cm. The graft 
from the thigh was placed on the forearm after the excision of a scar. 
In two months, no sensations were present. In eight months, pain sensation 
had advanced 2 cm. from the margins. Touch sensation was found just 
over the margins. Temperature sensation was well over the margins. 

CasE Ltxxxil. Male, aged twenty-one. Area, 1 X 3 cm. The graft 
from the arm was placed on the upper eyelid for the relief of ectropion. 
In one month, no sensations were present. In five months, pain was felt 
over the margins. No touch or temperature sensations were present. In 
nine months, all sensations were present over the whole graft. 

CasE Lxxxiv. Female, aged nineteen. Area, 1.2 X 3 cm. The graft 
from the arm was placed on the upper eyelid for the relief of ectropion 
due to scar. In three months, no sensations were present. In ten months, 
all sensations were present over whole graft. 

Case Lxxxv. Female, aged fourteen. Area, 1.5 X 2.8 cm. The graft 
from the arm was placed on the upper eyelid to relieve an ectropion due 
to scar contracture. In five months, no sensations were present. In eleven 
months, all sensations had returned. 

CasE Lxxxvi. Female, aged twenty-two. Area, 2 X 3.2 cm. The graft 
from the arm was placed on the upper eyelid for the relief of an ectropion 
due to scar contraction. In five months, pain was felt just over the margins. 
In seven months, pain was felt 0.5 cm. over the margins. No touch or 
temperature sensations were present. In nine months, pain sensation was 
present except for an area 0.3 cm. in diameter in the center. Touch and 
temperature sensations have each advanced 2 cm. In eleven months, all 
sensations were present. 


Discussion of the Return of Sensations in Free Whole Thick- 
ness Skin Grafts. The free whole thickness skin grafts were 
cut from patterns made of the defects for which they were 
intended. They included the full thickness of corium from 
which as much fat as possible had been removed. The complete 
removal of fat eliminated the nerve fibers and left only those 
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end organs and ends of nerves which are situated in the corium. 
This eliminated many end organs which are found in the fat 
of the hypoderm, which is the lowest layer of the skin.'* The 
graft was then placed upon the bed prepared for it in an area 
from which all of the scar or as much as possible had been 
removed. The margins of the graft were then sutured to the 
surrounding skin. All of the cases here reported had complete 
takes except Case Lxvii1, where some small superficial areas 
were lost although the corium survived. 

The time of entrance of the sensations into these grafts 
was much slower than the time of entrance into the skin flaps. 
Pain did not appear until the sixth month and touch until 
the seventh month. Temperature appeared sometime between 
these two. The rate of advance was slower, being about 0.5 cm. 
per month. This is due probably to the fibrous tissue which 
forms beneath the graft as well as around the margins. The 
grafts placed upon the forehead to fill the defects made by 
raising pedunculated flaps (Cases LxIv, LXIx, LXxv) secured 
their innervation the soonest. In these cases there was no scar 
tissue in the base and the surrounding skin was normal. Cases 
Lxv1 and Lxx1 were larger grafts sutured into the forehead 
to release contractures. The time of entrance and the rate of 
advance of the sensations was slower in these than in Cases 
LXIV, LXIX and Lxxv. 

All of the grafts eventually became sensitive to pain, touch 
and temperature. X-ray burns of the skin also tended to delay 
the innervation. Case Lxxx1 had no sensations in seven months. 
In Case Lxxvi pain sensation had advanced only 1.2 cm. in 
eight months. Age played no rdle in the innervation, and the 
source of the graft did not influence the return of the sensations 
In any way. 


Half Thickness Free Skin Grafts 


CasE LXxxvil. Female, aged sixteen. Area, 2 X 3.5 cm. The graft from 
the abdominal wall was placed on the neck after the excision of a scar. 
In one month, no sensations were found. In one year, pain sensation was 
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present except for a very small area near the center. Touch sensation was 
in 1 cm. from the margins. 

CasE Lxxxvill. Female, aged seventeen. Area, 2.5 X 4 cm. The graft 
from the arm was placed on the cheek after the excision of a scar. In one 
month, no sensations were present. In six months, no sensations were noted. 
The graft had shrunk about one-fourth. In one year, pain sensation was 
present everywhere except in an area 0.5 cm. in diameter in the center. 
Touch sensation is in about 1 cm. from the margins. In two years, all 
sensations were present. 

CasE Lxxx1x. Female, aged forty-four. Area, 2 X 4 cm. The graft 
from the thigh was placed on the temple following excision of a scar. In one 
month, no sensations were found. In seven months, pain was felt just over 
the margins; no touch sensation. In thirteen months, all sensations were 
present. 

Casexc. Female, aged forty-four. Area, 1.5 X 5cm. The graft from the 
thigh was placed on the cheek following excision of a scar. In one month, 
no sensations were present. In seven months, pain was felt just over the 
margins, no touch sensation. In thirteen months, pain sensation was 
present everywhere except in an area 0.5 cm. in diameter near the center. 
Touch sensation had advanced 2 cm. from the margins. 

Case xci. Female, aged twenty. Area, 2 X 2 cm. The graft from the 
thigh was placed in the commissure between the thumb and forefinger 
after removal of a scar. In one month, no sensations were found. In six 
months, there were no sensations. In seven months, pain sensation was 
present just over the margins, no touch. In nine months, pain sensation had 
advanced 1 cm. Touch sensation was present just over the margins. In 
eleven months, pain was felt everywhere except for a small area near the 
center. Touch sensation was absent in an area I cm. in diameter. In twelve 
months, pain sensation was present everywhere. A small area near the 
center did not have touch sensations. In thirteen months, all sensations 
were present. 

Case xcit. Female, aged twenty. Area, 2.5 X 3 cm. The graft from 
the thigh was placed on the palm of the hand after the removal of a scar. 
In six months, no sensations were found. In seven months, pain was felt 
just over the margins, no touch. In nine months, pain sensation had 
advanced 1 cm. from the margins, no touch. In eleven months, pain was 
felt everywhere except an area 0.5 cm. in diameter in the center of the 
graft. Touch sensation had advanced to 1 cm. from the margins. In one 
year, pain sensation was present everywhere. Touch sensation was absent 
in an area near the center. In thirteen months, touch sensation was not 
entirely present. In fourteen months, all sensations were present. 
(Fig. 4.) 


Fic. 4. Case xcut. Tests of return of sensations in half thickness or split graft. 

White woman, aged twenty. Patient had developed painful keratosis in palm 
of hand near wrist from use of crutches. She had a tendency to develop this condition 
wherever skin was traumatized by pressure or frequent irritation. Area was excised 
and split or half thickness graft was taken from right thigh and sutured into defect. 
Surface area of transplant was 6.29+ sq. cm. 

A. Pain sensation began to appear after seven months. 

B. It had advanced about 1 cm. after nine months. There were no touch or tem- 
perature sensations. 

c. Eleven months after grafting. A small area near center did not have sensations 
of pain. Lined area shows advance of touch sensation. Temperature sensation was 
present just beyond touch line. 

p. One year after grafting. All of area was sensitive to pain. A small area near center 
was not sensitive to touch. 

E. Thirteen months after grafting. There still remained a small area near center 
which did not have touch sensation. Temperature and pain were felt over entire graft. 
When tested one month later, sensations were all present everywhere. 
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Case xciu. Male, aged twenty-eight. Area, 2 X 3 cm. The graft from 
the thigh was placed on the finger after the excision of an x-ray burn. 
In six months, no sensations were found. In one year, pain was felt 0.5 cm. 
from the margins. No touch sensations were present. 

Case xciv. Male, aged twenty-three. Area, 2.5 X 3 cm. The graft 
from the thigh was placed on the nose after excision of a scar. In one year, 
all sensations were present. 


Discussion. The half thickness or split skin grafts were 
secured by splitting the corium. The size was taken according 
to a pattern made of the area to be grafted. In studying the 
shrinkage of grafts,’® we found that there was an immediate 
shrinkage of about one-fourth in split grafts and that after 
the grafts had well healed, there was also some further shrink- 
age. This made it very difficult to determine the rate of advance 
of the sensations. 

The entrance of the sensations was slower than in whole 
thickness grafts. Pain did not begin to appear until after the 
seventh month and the rate was about 1 cm. in three months. 
The dissociation of the sensations was again present. We did 
not attempt to make many tests for heat or cold since the 
grafts were so small that it was difficult to determine the points 
from which the responses came. We did not elicit any pain 
points in isolated spots in the grafts. The sensations all came 
in from the margins. Naturally the thickness of these grafts 
varied so that there would be some element of difference in 
the rate of entrance of the sensations. 

In Case xci a small graft was placed between the thumb 
and index finger of the left hand in an area from which a pain- 
ful callus, due to the pressure of a crutch, had been removed. 
In this case pain sensation began to appear in seven months 
and touch sensation in nine months. All of the sensations were 
present in one year. In Case xci1, where an x-ray burn was 
excised, the sensations were even slower in entering. 


Ollier-Thiersch Grafts 


Case xcv. Female, aged thirty-six. Area, 6 X 14 cm. The graft taken 
from the thigh was placed on the sole of the right foot after excision of 
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an x-ray burn. In three months, no sensation had appeared. In nine months, 
no sensations were present. In eleven months, pain was felt just over the 
margin on the inner side of the sole. No touch or temperature sensations 
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Fic. 5. Case xcrx. Tests of return of sensation in an Ollier-Thiersch graft. 

A white woman, aged fifty-two, had her scalp burned by explosion of comb and area 
was healed by an Ollier-Thiersch graft taken from thigh. Surface area of transplant 
was 17.90+ sq. cm. Diagrams show very slow advance of sensation of pain into grafted 
area. First diagram of test made seventeen months after grafting shows very small 
margin of pain sensation anteriorly. Last diagram made five years and two months 
after grafting shows very slow advance of sensation of pain. There was no sensation 
of touch or temperature in grafted area. There was no sensation of any kind in blank 
area. Incomplete return of sensations in transplants on scalp is not at all unusual. 


were present. In fifteen months, pain sensation had advanced 2 cm. from 
the margin on the inner side of the foot and 0.5 cm. on the outer side. 
Touch was felt 0.5 cm. behind the pain line. 
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Case xcvi. Female, aged thirty-six. Area, 6.2 X 14 cm. The graft 
taken from the thigh was placed on the sole of the left foot after excision 
of an x-ray burn. In three and nine months no sensations could be demon- 
strated. In eleven months, pain was felt 0.3 cm. over the margin on the 
inner side of the foot. No touch or temperature sensations were elicited. 
In fifteen months, pain sensation had advanced 2.2 cm. from the margins 
on the inner side of the foot and just over the margins on the other side. 
Temperature sensation was about 1 cm. behind the pain line. Touch 
sensation was 0.5 cm. from the inner margin. 

Case xcvil. Female, aged eighteen. Area, 14 X 28 cm. The graft 
taken from the thigh was placed on the buttock after the excision of a 
chronic ulcer in scar tissue. In one month, no sensations were found. 

Case xcviut. Male, aged fifty-five. Area, 4.5 X 11 cm. The graft 
taken from the thigh was placed on the forehead after excision of tissue 
involved with marked hypertrophic acne. In one month, no sensations had 
appeared. In six months, no sensations could be found. 

Case xcix. Female, aged fifty-two. Area, 5 X 6 cm. The graft taken 
from the thigh was placed on a burned area in the scalp. In seventeen 
months, pain was elicited just over the margin anteriorly. No temperature 
or touch sensations were present. In twenty-three months, pain sensation 
had advanced 0.2 cm.; in thirty-four months had advanced 0.4 cm.; in 
forty months 0.5 cm.; in fifty-one months, pain sensation had advanced 
0.8 centimeter from the anterior margin only. No other sensations were 
present. In sixty-two months, there was very slow advance in the sensation 
of pain. There was no sensation of touch or temperature anywhere in the 
grafted area. (Fig. 5.) 

Casec. Male, aged fifty-four. Area, 2 X 2.5 cm. The graft taken from 
the thigh was placed on the nose after excision of an x-ray burn. In two 
years, all sensations were present everywhere. 

Case ci. Female, aged seventy-three. Area, 6 X 7 cm. The graft 
taken from the thigh was placed on a burn defect of the shoulder. In nine 
months, there was no return of sensations. 

Case cit. Female, aged forty. Area, 4 X 5 cm. The graft taken from 
the thigh was placed on a burn defect of the scalp. In one year, there was 
no return of sensations. 

Case cu. Male, aged twenty-four. Area, 5 X 7 cm. The graft taken 
from the thigh was placed on the calf after the excision of an ulcer. In ten 
months, pain was felt just over the margin. In fifteen months, pain sensation 
was present everywhere except for a small area in the center. There had 
been considerable shrinkage of the graft. Touch sensation was present 
except for an area I cm. in diameter in the center. Temperature sensation 
was just behind pain. In two years, all sensations were present. 
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Case civ. Male, aged sixty. Area, 2.3 X 4 cm. The graft taken from 
the thigh was placed on the forehead to fill a defect left by raising a flap. 
In five months, there was no return of sensation. In one year, pain was felt 
0.5 cm. in from the margins. No touch or temperature sensations were 
present. 

Case cv. Male, aged twenty-one. Area, 5 X 7 cm. The graft taken 
from the thigh was placed on the calf to fill a defect made by raising a flap. 
In one year, pain sensation was present everywhere. There was an area 
I cm. in diameter in the center which had no touch sensation. In eighteen 
months, all sensations were present. 

Case cvi. Male, aged sixty. Area, 3.2 X 4 cm. The graft taken from 
the thigh was placed on the dorsum of the hand following excision of an 
x-ray burn. In fifteen months, all sensations were present. 


Discussion. These 12 cases were selected as typical from 
a group of 32 cases studied. 

The Ollier-Thiersch grafts are large, very thin films of 
skin cut by means of a Thiersch razor so that only the tips 
of the papillae of the corium are included with the epithelium. 
Most of the end organs and tips of nerves which report the 
sensations are not included in such thin grafts since they 
are found deeper in the corium. There was considerable con- 
tracture of the healed areas so that determinations of the rate 
of advance of the sensations could only be relative. The nerves 
must enter from the surrounding skin into fibrous tissue 
covered by the thinnest of skin films which would make 
progress very slow. This is borne out by the findings. Pain 
sensation began to appear in from eleven months to one year, 
and temperature and touch sensation later. The rate of advance 
was about 1 cm. in three months. The scalp is of especial 
interest. In Case xcix a burn resulted from a comb. The area 
was just above the forehead in the hair. The graft healed per 
primam and repeated tests were made over a period of four 
and one-half years. Pain did not appear until the seventh 
month and progressed so slowly that only 1 cm. on the side 
towards the forehead had the sensation of pain after four and 
one-half years. There had been no return of the sensations of 
touch or temperature. Occasionally during a test a pain spot 
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was found somewhere in the area away from the margin. 
However on the next test this point could not be elicited. We 
attribute this to accidental increased pressure on the testing 
pin which caused a deep pressure pain. Tests were made upon 
2 cases in which all of the hair upon the head had been lost 
through accidents. In one case a traumatic scalping had 
destroyed most of the scalp and in the second case a burn 
had caused extensive destruction. The scalping case was 
tested for sensations five years after the accident when most 
of the scalp was healed and the sensations were all found to 
be present. The burn case was tested one year after the scalp 
had healed and all sensations were present. We also tested 
the scar in a scalp which was the result of a healed burn and 
found all of the sensations present four years after the accident. 
In view of these cases, we feel that the reason for the delay 
in the appearance of the sensations in the grafts was due 
chiefly to the absence of end organs and partly to the inter- 
ference which the scar caused to the invading nerve fibers. 


Small Deep Grafts 


Case cvu. Male, aged fifty-four. An area, 6 X 7 cm., on the ankle 
following the excision of an x-ray burn was grafted. After two years, there 
was an area 2 cm. in diameter in the center in which there was no sen- 
sation. In other portions of the grafted area, all sensations were present. 

Case cvur. Male, aged fifty-seven. An area, 7 X 8 cm., on the palm of 
the hand, following the excision of an x-ray burn was grafted. In one year, 
pain sensation had advanced 1 cm. from the margins. There were no touch 
or temperature sensations. In two years, pain sensation was present every- 
where. Touch sensation was absent in a patch 0.5 cm. in diameter in the 
center of the grafted area. 

Case cix. Male, aged fifty-one. A defect, 11 X 13.2 cm., on heel sole, 
following the excision of an x-ray burn was grafted. In one year, pain sen- 
sation had advanced 1 cm. from the margins. No temperature or touch 
sensations were present. 

Case cx. Male, aged sixty. An area, 2.5 X 4 cm., on the temple, 
following the excision of an x-ray burn was grafted. In three years, pain 
sensation had advanced 2.5 cm. from the lower margin. Touch sensation 
had entered 1 cm. behind the pain line. 
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Case cxt. Male, aged twenty-one. An area, 6 X 10 cm., on the wrist, 
following the excision of a burn ulcer, was grafted. In six months, there was 
no return of sensations. 

Case cxul. Male, aged forty-seven. An area, 5 X 6cm., on the palm 
following the excision of a burn ulcer, was grafted. In four years, all sen- 
sations had returned. 

Case cx. Male, aged nineteen. An area, 4 X 8 cm., on the calf 
following the excision of a scar was grafted. In two years, pain sensation had 
entered about half of the grafted area. Touch sensation had advanced 
2 cm. from the margins. 

Case cxiv. Female, aged twelve. An area, 28 X 30 cm., on the chest 
wall was grafted. In one year, no sensations were noted. In sixteen months, 
pain had advanced 1 cm. from the margins. No touch sensation was elicited. 
In two years, pain sensation had advanced 7.2 cm. from the margins. 
Touch sensation was in 2 cm. from the margins. 

Case cxv. Male, aged twenty-one. An area on the dorsum of the 
foot, 4 X 7 cm., following the excision of an x-ray burn was grafted. The 
skin of the entire foot was badly changed. In seven months, no sensation 
had returned. 

Case cxvi. Male, aged twenty-eight. An area on the buttocks, 3 x 8 
cm., following the raising of a pedunculated flap was grafted. In one 
year, all sensations had returned. 

Case cxvit. Male, aged nineteen. An area on the calf, 4 X 7 cm., 
following the excision of a scar was grafted. In two years, pain sensation 
had returned except in a central area 1 X 5 cm. There was no touch 
sensation. 

Case cxvu. Male, aged forty-five. An area on the calf, 6 X 6 cm., 
following the excision of an ulcer was grafted. In three years, no sensation 
had returned. There was marked scarring around the grafted area. 

Case cx1x. Female, aged seven. An area on the chest wall, 18 & 20 
cm., following a burn was grafted. In one year, there was no return of sen- 
sations. In fifteen months, pain sensation had entered 1 cm. from the 
margins. No touch or temperature sensations were elicited. In two years, 
pain sensation had entered 2 cm. from the margins. Touch sensation was 
just at the margins. 

Case cxx. Female, aged thirty-two. An area on the scalp, 8 X 8 cm., 
following a burn was grafted. In one year, there was no return of sen- 
sations. In two and one-half years, there was no return of sensations. 

Case cxxi. Male, aged sixty-one. An area on the temple, 3.5 X 5 cm., 
following the excision of an x-ray burn was grafted. In twenty years, pain 
sensation had entered 3.2 cm. from the lower margins, but none from the 
margins toward the hairline. Touch sensation had entered 2.8 cm. from 
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the lower margin, but none from the upper. Temperature sensation was 
about on the line with touch. (Fig. 6.) 


Discussion. We selected these 15 cases as typical of 30 


Fic. 6. Case cxx1. Tests of return of sensations in area grafted with small deep grafts. 
A white man, aged sixty-one, had burn resulting from x-ray treatment of epitheli- 
oma. After some preliminary treatment ulcerated area was excised and grafted with 
small deep grafts in November, 1913. Surface area of transplant was 14.73+ sq. cm. 
Sensations have not completely entered graft after twenty years. Tests were made in 
November, 1933. It is difficult to explain why all sensations have not returned. 


cases studied. The small deep grafts are secured by raising 
the skin on the point of a needle and cutting through the base 
of the cone, which will include the whole thickness of the skin 
in its center.!® The diameter of each graft was about 0.5 cm., 
and the grafts were usually placed about 0.5 cm. apart. The 
epithelium of these grafts spreads resulting in a scar with 
islands of whole thickness skin separated by scar covered 
with thin epithelium. This type of graft was called a Reverdin 
graft in Kredel and Evans’ article although the small deep 
graft was illustrated. 

There were many complicating factors which influenced 
the time and progress of the appearance of the sensations. 
Most of the grafts were placed on granulating surfaces, and 
therefore were surrounded by scar tissue when healing was 
complete. In Cases cx1, cxtl, CxIv and cxix, the margins of 
the grafted areas had been burned more or less deeply and 
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the base had formed scar before the granulations were ready 
for grafting. After healing had taken place this scar tissue 
contracted and thickened, thus interfering with the entrance 
of the nerve fibers. In the cases where x-ray burns were present, 
the tissues were usually so badly affected that a complete 
excision of the involved areas could not be done because it 
would have been necessary to remove tendons or some other 
important structure. Small deep grafts were used immediately 
in some of these cases where the base was reasonably good 
because it was felt that other types would not take, but fre- 
quently granulations were allowed to form before grafting 
was done. 

The entrance of the sensations and the rate of advance is 
reported to make this paper complete but the variations are 
so great that no definite conclusions can be drawn. Sensations 
apparently will appear in these areas after long periods of 
time have elapsed. In Case cvit1, a whole thickness graft had 
failed to take due to a hematoma and small deep grafts were 
transplanted in order to secure rapid healing. Why the sensa- 
tions came into this area so rapidly, while in Case cx, a much 
smaller area upon the temple, the sensations had not returned 
in three years, is difficult to explain. 

Case Cxx1 was tested twenty years after successful grafting 
with small deep grafts in the temporal region. The grafts 
had been placed on healthy granulations which had formed 
on a defect made by the complete excision of an area changed 
by the treatment of an epithelioma with x-rays. The grafted 
area, 5 X 3.5 cm., was flat and smooth, soft and freely mov- 
able, and the individual grafts were still perfectly definite. 
The surrounding skin seemed to be normal. Pain sensation 
was present over two-thirds of the area, and touch and tem- 
perature sensations over a little more than one-half. The 
upper third was without sensation. We are unable to explain 
why sensations had not completely returned in this case. 

The general impression that we get from the study of this 
group of cases as a whole is that the sensations, when they 
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do appear, come in a little faster than in Ollier-Thiersch grafts, 
but that the variations in time are large. 


COMMENTS 


The skin flaps and skin grafts which had healed in their 
new beds gave the opportunity to observe the manner and 
time of entrance and advance of the sensations into this skin 
which had been completely separated from Its own nerve 
supply and which had been placed in an area supplied by 
entirely different nerves. 

The tests had to be limited to the most simple ones since 
the subjects were all ordinary patients, although a considerable 
number of these were of high grade intelligence. The tests 
were not as complete as could be desired because all of the 
patients were not available at given intervals. However, 
numerous tests of similar types of transplants on many other 
patients gave us a composite picture sufliciently complete 
to warrant deductions. 

It is apparent that sensations will appear in transplants 
of skin after varying periods of time. The time and rate of 
appearance of the sensations depends upon the following 
factors: thickness of the transplant; the type of the base upon 
which the transplant is placed; character of the surrounding 
skin; to some extent upon the position of the transplant in 
relation to the course of the innervating nerves; whether 
these nerves are pure sensory or mixed. 

The number of nerve fibers and the number of nerve end- 
ings and end organs transplanted depends upon the thickness 
of the transplant. In a flap, the skin with varying amounts 
of subcutaneous tissue is transplanted. This type of transplant 
includes all of the nerve ends and organs with varying lengths 
of nerve fibers. A whole thickness graft on the other hand 
does not include any of the nerve fibers and without doubt 
many of the end organs and nerve ends are destroyed or left 
behind in the hypoderm. A split graft would contain still 
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fewer end organs and the Ollier-Thiersch grafts none at all. 
The small deep grafts might by chance have some nerve end- 
ings or end organs in the central or thickest portion. The end 
organs exert a chemical attraction for the axons of the nerves 
so that the number of them and the facility of access would 
influence the appearance of the sensations. In the flaps, there 
was always a bed of fat for the nerve fibers to enter so that 
the time and rate of the appearance of sensations was more 
rapid than in the free grafts. This was demonstrated in our 
findings. Pain appeared in the flaps after one month; in the 
whole thickness grafts in about six months; in the split grafts 
in about seven or eight months; in the Ollier-Thiersch grafts 
in about one year; in the small deep grafts the rate of return 
was uncertain. 

The nature of the base had an effect upon the time and 
rate of the appearance of sensations. In preparing a bed for a 
graft all the scar was removed as far as possible. However 
in some instances, the scar could not be completely removed, 
or the tissues were changed by x-ray or radium to such a depth 
that complete removal was not feasible and excisions were 
made to a depth where the circulation was deemed good 
enough to carry the transplant. The ray changed tissues 
interfered with the entrance of the nerves, and we noted that 
there was a definite delay in the time and rate of entrance 
of the sensations in these cases. 

The nature of the surrounding skin also seemed to have 
influenced the return of regeneration. Where keloid was 
present, the sensations were delayed. In the cases where thick 
scar surrounded the grafts the sensations were also delayed. 
If the surrounding skin had been affected by x-ray or radium 
to any great extent the sensations seemed to be slow in appear- 
ing. However once the sensations had entered, the rate would 
be about the same as in any given type of transplant. 

The position of the transplant as regards the course of the 
nerves was also studied. In the case of the free skin grafts this 
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was not important since the nerve fibers were not transplanted. 
We noted elsewhere, in our study of pedunculated flaps before 
the pedicles were divided that the flaps raised in line with 
the innervating nerves recovered their sensations sooner than 
those raised across the innervating nerves. The invading 
fibers are supposed to utilize the tubes of the cut fibers in 
entering whenever possible and so hasten the recovery of the 
sensations. Cutting of the nerves caused a Wallerian” degen- 
eration of the distal stump and some degeneration of the 
proximal ends. The distal stump degenerates rapidly but all 
of its constituent parts do not disappear. Those parts such as 
the axon and the myelin which trophically depend on the 
nerve cell are destroyed but those parts which do not depend 
upon the influence of the neuron undergo changes which 
leave them ready to receive and guide the new axons when 
they begin to grow out. The new axons grow in great profusion 
seeking the end organs and will utilize the empty tubes if 
possible. If a flap was placed so that the tubes were easily 
available the axons would enter them, otherwise they would 
either wander around until the end of the tubes were found 
or seek new straight channels, which would also delay their 
advance. This was shown in some of the flaps but not strik- 
ingly, because of other disturbing factors. 

We also noted that the character of the innervating nerves 
had some effect upon the time and rate of innervation. In the 
cases of the pure sensory nerves the time of appearance of 
sensations was much sooner and the rate faster thah in the 
cases where the nerves were mixed sensory and motor. Leh- 
mann and Jungermann*’ and others also noted this. 

We found a dissociation of the sensations in all of the cases. 
Pain sensation which is an expression of the protopathic 
system always appeared first and advanced first. Temperature 
sensation appeared after pain and touch as elicited by the 
cotton wool test as an expression of the epicritic system 
appeared last. It is difficult to explain this upon a base of 
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intensity of stimulation. The findings agree with the theory 
of Head. Whether two separate systems of fibers exist cannot 
be stated. The explanation of this was given in detail in our 
report upon the pedunculated flaps before the division of the 
pedicles. Boeke and Heringa"™ have stated that the explanation 
lies in the difference in rate at which the axons unite with 
the end organs of the different sensations. However very 
little is known of the type and character of the end organs 
which report the different sensations. 

The sensations enter at the periphery and advance from 
the margins. They do not appear to come up from the bases. 

Age and source of transplant do not influence the time or 
rate of the appearance of the sensations. 

Recently some progress has been made toward the positive 
identification of the sensory. endings which serve as receptors 
for each of the varieties of cutaneous sensations and evidence 
is being produced to support the belief that different types of 
fibers carry various sensations. Bazett!® has demonstrated by 
means of thermocouple tests and histological determinations 
of the depth of receptors that the organs of Ruffini act as the 
end organs for warmth and the bulbs of Krause as the end 
organs for cold. The corpuscles of Meissner and the encap- 
sulated bulb-like endings described by Bazett act as touch 
receptors. The free nerve endings are regarded as pain recep- 
tors. Ranson” and his associates have separated single bundles 
or fascicles of fibers in a cutaneous nerve and determined the 
number of unmyelinated and myelinated fibers and the 
diameters of the different classes with the number of spots 
upon the skin sensitive to pain, touch, heat and cold. They 
believe from their findings that the four varieties of sensations 
are mediated by different types of fibers. Touch by large 
myelinated fibers; temperature by those of intermediate size; 
and pain by the fine myelinated and the unmyelinated fibers. 
However these workers do not differentiate between touch 
and light touch as elicited by cotton wool, so that we feel that 
there is some doubt as to which fibers carry light touch. 
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CONCLUSIONS 


Cutaneous sensations return in flaps and tree skin grafts 
after varying periods of time. 

There is a dissociation of the sensations of pain, tempera- 
ture and touch in all of the types of transplants and these 
sensations appear in the order named. 

Recovery of sensations in flaps begins after one month 
and advances at about 1 cm. per month. 

Sensations in free whole thickness skin grafts appear in 
about six months and advance at the rate of about 0.5 cm. 
per month. 

Sensations in split skin grafts appear in about seven or 
eight months and advance at the rate of about 1 cm. in three 
months. 

Sensations in Ollier-Thiersch grafts appear in about one 
year and advance at the rate of about 1 cm. in six months. 

The character of the surrounding skin and the nature of 
the base influences the rate of regeneration of sensations. 

Age is not a factor in the recovery of sensations in trans- 
plants. 

The clinical importance of the fact that the nerves regen- 
erate in skin transplants is that sensations of pain, temperature 
and touch may be essential to accurate function, and also 
may be necessary for the protection of the transplant from 
injury and infection. 

We are inclined to believe that the theory propounded by 
Head is probably correct. 
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DISCUSSION 


Dr. WALTER E. Danpy, Baltimore, Md.: Dr. Davis’ paper interests 
me because of the difference in time of the return of different types of 
sensation. This is a problem we have been tackling from the other end; 
namely, the division of parts of the sensory nerves, and have come to the 
conclusion that different nerves have entirely different sensations as carriers 
and that not a single nerve is a common carrier of all types of sensation. 
I should like to ask Dr. Davis about the order of the return of the different 
types of sensation. Also, the return of sensation in the Thiersch grafts 
interests me because recent work has led us to the conclusion that different 
types of corpuscles are responsible for the different types of sensation. 
I should like to know whether these corpuscles were included in the grafts 
or whether any study was made of them. Was the difference in time 
between the return of sensations of pain, touch and temperature a matter 
of weeks or months? 

Dr. JoHN Stace Davis, Baltimore, Md. (closing): The rapidity of 
the return of sensations seemed to depend on the thickness of the 
transplant. In the very thin Ollier-Thiersch grafts, there were no nerve 
endings or nerve fibers as far as we could tell and in these thin grafts, 
the return of sensations was delayed the longest. In fact, it was nearly 
one year before there was any sign of the regeneration of nerves in Ollier- 


10 
II 
12 
I 
14 
15 
17 
18 
19 : 
20 


REGENERATION OF NERVES IN SKIN GRAFTS 545 


Thiersch grafts. This was illustrated by Figure 5, showing the area on 
the scalp which was grafted with an Ollier-Thiersch graft where there was 
only a narrow line of pain sensation at the anterior margin after a year. 
In the thicker transplants, where nerve endings and even nerve fibers 
were present, the return of sensations was more rapid, regeneration occur- 
ring first in flaps, next in whole thickness grafts, etc. Pain always appeared 
first, then temperature and then touch. 
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EDITORIAL 


THE UNWRITTEN PRINCIPLES OF THE 
SOUTHERN SURGICAL ASSOCIATION 


IKE every organization the Southern Surgical Associa- 
tion has its constitution and by-laws, its rules and 
regulations. Since its establishment in 1887, the consti- 

tution and by-laws have been altered but slightly, and the 

chief amendments, made on the eve of its thirtieth year, 

related to a change of name (omitting the words “‘and Gyneco- 

logical” from the original title), the adoption of a senior list of 

Fellows and honoring the surviving Founders by placing them 
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on the honorary roll. The stability of its organic laws, stated 
in simple, strong terms, testifies to the wisdom and foresight of 
the Founders of the Association. Moreover, the fact that these 
tenets of the Founders have continued intact through the 
years proves the faith of their successors. 

Those of us who have had something to do officially with 
carrying on the work of the Association believe that there are 
certain principles, not written into the constitution and by- 
laws, which hold an even deeper significance than the actual 
written instrument itself. These principles constitute the very 
warp and woof of. the organization; they are conspicuous in 
the conduct of the Association year by year; they may be seen 
and read of all men who attend the annual sessions; they furnish 
the reason why the Association is different, set apart from any 
other surgical society. 

Most important in the direction of the Association is the 
Council, by common consent composed in the past twenty 
years of the ex-presidents upon their retirement from office, 
who serve a term of five years each. Their experience, their 
manifest and unselfish interest in the welfare of the organiza- 
tion enables them to manage its executive aflairs with intelli- 
gence and devotion. The Association is a scientific society 
and the Council is authorized to attend to all business, all 
administrative matters, thus preventing interruptions of the 
professional program. Subject to adoption by the Association 
the Council’s report is made at the final session each year. 
Throughout the Association’s forty-seven years the Council 
has worked harmoniously and unanimously, actuated by one 
motive, “for the good of the order.” 

Next In importance is the office of Secretary. There have 
been just four Fellows to hold this position since the first 
meeting in Birmingham, and their tenure has averaged some- 
what more than eleven years apiece. The Secretary’s duties 
form a one-man job, in that he is required to act as recorder, 
custodian, collector and clerk. He it is who must be responsible 
to the Council, and so to the Association, for the program, for 
the smooth running of the sessions, for detailed information, 
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for the correspondence between meetings and, along with the 
Treasurer, for the accounting of all funds. He it is also, who, 
being a longer time in office than any other, is expected to 
preserve the customs of the Association, those unrecorded 
rites and proceedings handed down from the Fathers. This 
unique and dignified office further distinguishes the Association. 

While sectional in name the Southern Surgical Association 
is general in scope. Its fellowship maintains a constant ratio 
of about one-fourth outside its natural territory. This adds to 
its liberal scientific outlook and serves to emphasize the 
original object of the organization “to further the study and 
practice of surgery especially among the profession of the 
Southern States.’’ How fully this object has been attained is 
shown in the lives and labors of those Fellows who have 
attended the sessions long enough to see the advancement of 
the art and the science of surgery in the work of our own 
colleagues. Our present able Secretary has appropriately called 
us the Southern Surgical “‘family’”’—and that is what we are, 
no matter from what region we hail. 

What, then, are the factors that have kept us true to our 
origin, that have knit us closely together and differentiated 
us from all other similar societies? It is because we are a guild 
whose brothers are bound in a common purpose to relieve 
suffering, to put away death, to grow in scientific grace, to add 
to the world’s weal. We have stood for these things and we will 
stand for them to the end. Exploitation has never had a chance 
to enter our threshold, and no low or selfish interest whatsoever 
has guided our thought. Can more be said? Yes, this: paramount 
and preéminent in the very soul of this Association is an 
inherited tradition, gathered from the spirit of the Founders, 
gaining momentum through the decades, and going on to its 
flower in the lives of us all. That tradition is not visible on the 
printed pages of the constitution and by-laws; neither can it 
be discovered in rules, resolutions or reports. It exists in the 
minds and hearts of the Fellows, comrades in reverence for 


the right. That tradition is the tie that binds us. 
HusBert A. Royster. 
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STERILIZATION OF FEMALES* 


Lucius E. Burcu, M.D., F.A.C.S. 


NASHVILLE, TENN. 


WENTY-THREE centuries ago Plato advised the 

castration of criminals for certain offenses and from 

that date up to the present time much has been written 
on this subject. Methods of sterilization such as radium, 
x-ray and operative procedures for the removal of the uterus 
and appendages, will not be discussed. More conservative 
methods are now used in order that the women may retain 
their ovaries and enjoy the beneficial effects of their internal 
secretions. A method of this description means sterilization 
without unsexing. 

I will not discuss in detail the legal sterilization of criminals, 
but will merely mention a few of Its interesting features. 
Eugenic laws for this procedure are now on the statute book 
of twenty-seven states. The state of California has sterilized 
more criminals and feeble minded than all the rest of the world 
put together. Over 8000 patients coming under this group 
have been legally sterilized in the state hospitals of California. 
Sterilization is first advised by the medical superintendent 
of a state institution and his opinion ts either ratified or 
rejected by the Director of the State Department of Public 
Health and Director of the State Department of Institutions. 
These three officials constitute what might be called a State 
Board of Eugenics. It is also the custom in California to get 
the consent of the nearest relatives. To those who are interested 
in eugenics, | suggest a perusal of the articles by Popenoe! 
and Dickinson.’ 

The first tubal sterilization on record was carried out by 
Lungren of Toledo, Ohio in 1880. He tied both tubes one inch 
from their uterine insertions following a cesarean section. 


* From Department of Obstetrics and Gynecology, School of Medicine, Vanderbilt 
University. 
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From 1880 to 1897 Whitridge Williams* collected 42 cases 
of tubal sterilization. In many instances the tubes were cut 
between two ligatures. In a few cases a portion of the tubes 


Fic. 1. Peritoneum opened posteriorly to cervix. 


were excised. There were 2 failures among the 42 cases. At 
the subsequent cesarean section in the 2 cases that became 
pregnant, it was discovered that the ligatures had disappeared 
and the tubes had become reunited. 

Sterilization should not be carried out unless contraceptive 
measures have failed, or are irksome, or both parties will 
not cooperate in their use. 

It is impossible to lay down all of the indications for 
sterilization of females. Each case presents a problem of Its 
own and it is only by a careful review of the history, consulta- 
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tion with men who are especially trained in the unusual aspects 


of the case, that a sane and safe conclusion can be arrived at. 
Sterilization for economic reasons is contraindicated. 


Fic. 2. Fic. 3. 
Fic. 2. Tube brought down through vaginal incision and clamped. 
Fic. 3. Loop of tube removed and silk ligature ready to be tied in groove made by clamp. 


A most debatable problem is whether sterilization is 
indicated following cesarean section. I am strongly of the 
opinion that it is not indicated after the first cesarean section 
unless a constitutional condition is present that would make 
it hazardous for the patient to conceive again. The limit on 
cesarean sections should be four, and perhaps in the majority 
of women, three. If the first cesarean section is well done, 
subsequent sections, provided the indications still exist, carry 
but little additional risk. Constitutional diseases such as 
chronic nephritis, advanced or non-compensating heart disease, 
certain mental ailments and many more chronic conditions 
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call for sterilization regardless of the number of babies or 
sections that the patient has had. 

One finds quite a diversity of opinion regarding sterilization 
following therapeutic abortion. There are two problems to 
be settled: first the advisability of the therapeutic abortion, 
and second, should the women be sterilized. It is impossible 
to lay down an absolute formula as each case offers a different 
problem. It is one of the most important and serious situations 
that can arise in the practice of medicine. Should therapeutic 
abortion be carried out for a constitutional disease that Is 
incurable and that would place the patient’s life in jeopardy 
if a subsequent pregnancy should occur, under these circum- 
stances sterilization would be justifiable. In conditions like 
this, with an uncontaminated uterus, hysterotomy is a safer 
procedure than emptying the uterus from below, either by 
the introduction of foreign bodies as gauze or catheters or the 
removal of products of conception manually by the use of 
placental forceps or the curette. Hysterotomy has the advan- 
tage that it can be carried out with a local anesthetic and at 
the same time the woman can be sterilized. There is not a 
great loss of blood at the time of operation and it obviates, 
to a great extent, the dangers of sepsis or perforation of the 
uterus. All ot these complications are to be feared if the uterus 
is emptied from below. F. C. Irving‘ reports 4 cases of hyster- 
otomy and sterilization carried out per vagina by his special 
technique. All four of his patients were chronic nephritics. 

I view with great alarm the change of the opinion abroad 
concerning the indiscriminate production of abortion. In 
Russia it is legalized. In Germany the Russian viewpoint 
is looked on favorably by many medical men. Even in England, 
the home of conservatives in all matters, a more tolerant view 
of abortion exists. The Right Honorable Lord Riddell quotes 
the opinion of Mr. Justice McCardie and concurs with it on 
the following case: 


A female abortionist was charged with wilful murder on account of the 
death of a woman‘on whom she had produced an abortion. Mr. Justice 
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McCardie remarks: “‘Such a change illustrates the ignorance and brutality 
with which the law of abortion is too often administered, and it is plain to 
me that many of those who seek to uphold and administer the present law 
of abortion are wholly ignorant of the social problems which not only 
persist in our midst, but which menace the nation at the present time. 
In this case the now dead woman had no wish for a child. She had already 
borne three, aged six, five and three years. Her husband had wished for a 
child, but it was the wife who had to undergo the burden of childbearing, 
and I repeat once more that this case illustrates the need for wider extension 
of birth control knowledge than at present exists. I can not think it is right 
that a woman should be forced to bear a child against her will.” 


Taussig prepared an elaborate summary of abortions in 
this country which he presented at the White House Con- 
ference. He estimates the number of abortions annually at 
700,000. He asserts that 15,000 die, making a mortality of 
about 2 per cent, and that 50 per cent of these are criminal. 
I believe I am correct in emphatically stating that the con- 
sensus of medical opinion in this country is that an abortion 
or sterilization should only be carried out in cases where the 
continuation of the pregnancy or the occurrence of pregnancy 
would place the life of the woman in great peril. I do concur 
in the opinion of the celebrated jurist, Mr. Justice McCardie, 
that a wider distribution of birth control information would 
to a great extent solve this problem. 

As previously stated sterilization as an operation per se 
should not be carried out unless birth control methods are not 
applicable to the case under consideration. X-ray or radium 
are the least dangerous and perhaps the most certain methods 
of sterilization but they have the overwhelming objection of 
stopping menstruation and depriving the woman of the 
benefits of the internal secretions of the ovaries. There is no 
absolute surgical method of producing sterilization in 100 per 
cent of cases. Occasionally a failure will occur. Lochrane® 
says that “‘pregnancy has occurred under such anomalous 
circumstances as to suggest that there is a definite positive 
chemiotaxis between ovum and_ spermatozoon.” Jarcho® 
reports some interesting experiments in animals in which he 
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produced temporary sterility by the injection of spermatozoa 
from other animals. Kolpikov has standardized a vaccine 
containing a definite number .of spermatozoa. Should this 


Fic. 4. 
Fic. 4. For temporary sterilization: clamp applied across tube 1} inches from fimbriated 
extremity. 
Fic. 5. Closure of wound. Deep sutures are shown in position closing peritoneum. 
Superficial sutures closing mucous membrane are also seen. 


method prove a success it would be most attractive for 
business women. 

Robert L. Dickinson is working on the problem of producing 
an obliteration of the lumen of the tubes in the cornu of the 
uterus by means of chemicals or electrocoagulation. Should 
this method prove effective it would make sterilization in the 
female a very simple procedure. Turenne® sutures the fim- 
briated ends of the tubes into the broad ligament for tem- 
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porary sterilization. This method has not proved reliable. 
The crushing of the tubes, application of a ligature in a groove 
and amputation of the tube beyond the ligature is a quick 
and easy method and has proved to be reliable in most cases. 
The wedge-shaped excision of the tubes at the uterine cornu is 
looked on by most gynecologists as the most reliable method. 
It has the objection that it may produce a hemorrhage that is 
troublesome and occasionally takes some time to control. 
Irving’? advocates a method that obviates this objection. The 
tube is doubly ligated and divided 112 inches from the uterine 
cornu, the distal portion is buried between the layers of the 
broad ligaments. The proximal portion is dissected free from 
the mesosalpinx and buried in a prepared pocket in the uterus, 
near the insertion of the round ligament, and the raw sur- 
faces covered over. He used this method by the vaginal route 
in the 4 cases of hysterotomy previously mentioned. I consider 
the Irving method preferable to the wedge-shaped excision 
of the tube. 

Time and experience may demonstrate that all contra- 
ceptive appliances and operations for sterility are unnecessary 
provided the exact time of ovulation can be foretold in all 
women and that they will abstain from coitus during this 
time. It is now known that the woman who menstruates on 
a regular twenty-eight day cycle ovulates between the tenth 
and seventeenth day after menstruation has started. It is 
also known that the ovum lives only one to two days and that 
the sperm cell lives two or three days and that the sperm cell 
moves at the rate of 1 cm. in three minutes. Miller? with 
these facts as a basis has worked out the conception time of 
women who have a regular cycle. If the cycle is more or less 
than twenty-eight days the period of conception is moved up 
or back so many days. 

The method I advocate is simple and easy. It has the 
following advantages: It is not a major surgical procedure. A 
local or general anesthetic may be used. The patient can be 
gotten out of bed in a few days’ time. It is preferable to 
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cesarean section where the chief indication for cesarean section 
is sterilization. Under these circumstances the operation for 
sterility is carried out two to three months after normal labor. 

The patient is placed in the exaggerated lithotomy position. 
After the parts have been prepared and draperies applied the 
cervix is exposed and seized with a cervical hook or forceps. 
A semi-circular incision is made behind the cervix from 1 to 144 
inches in length and the peritoneum opened. A crushing forceps 
is placed across the tube 34 inch from the fimbriated extremity. 
The tube, external to the crushing forceps is removed and a 
silk ligature Is tied securely in the groove made by the crushing 
forceps. The same procedure is carried out on the opposite 
side. This procedure leaves the tubes in good shape for a 
plastic operation for restoration of their lumen, provided the 
patient’s condition improves to the point where pregnancy 
would not be a menace to life. 

Should the disease for which the sterilization is carried 
out be an incurable one I advocate the method of Medlener 
which consists of applying a crushing clamp to a loop of the 
tube, a silk ligature applied in the groove and the tube excised 
distal to the ligature. The peritoneum is closed with two or 
three sutures of plain catgut and the incision in the mucous 
membrane of the vagina is closed in the same manner. In 
cases where the uterus is high-lying and with little mobility 
the approach may be made through the anterior fornix. This, 
of course, makes the operation more difficult but can be easily 
carried out by any one with proper gynecological ‘training 
and experience. 

The patient is propped up in bed at the end of twenty-four 
hours, placed in a chair at the end of forty-eight hours and 
allowed to leave the hospital within four to five days from 
the time of operation. 

I have been using this operation for the past three years 
and can heartily recommend it. A Rubin’s inflation test of 
the tubes should be carried out annually for the first two 
years following any operation for sterility. 
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DISCUSSION 


Dr. Epwarp H. RicHarpson, Baltimore, Md.: A few years ago I 
performed a therapeutic sterilization upon a twenty-five year old married 
woman the ultimate result of which was so unique that a brief report of it 
should be appended to Dr. Burch’s excellent paper. 

The technique employed was bilateral wedge-shaped resection of the 
uterine cornua together with the proximal 4 cm. of the tubes. The uterine 
wounds were accurately and snugly closed with interrupted sutures of 
chromic catgut and the tubal stumps were buried between the layers of 
the broad ligaments. The round ligaments were then neatly plicated over 
the suture lines. The patient’s convalescence was quite uneventful. 

Twenty-one months later I again saw this young woman in consultation 
with both her physician and her obstetrician at which time pelvic exami- 
nation disclosed that she was three and one-half months pregnant. A 
subtotal hysterectomy was promptly performed. At the conclusion of the 
operation I carefully passed a metal catheter well up into the uterine 
cavity outside the fetal sac and then closed the cervical canal snugly about 
it by means of a purse-string suture. I then submerged the entire specimen 
in water and gently pumped air through the catheter and noted that it 
escaped at once through multiple tiny openings situated at the site of the 
previously resected right cornu. On opening the uterus and carefully 
inspecting the cornual areas, it was found that on the left side the tubal 
orifice was effectively separated from the surface of the uterus by a dense 
band of scar tissue 1 cm. in width which was entirely impervious; but on the 
right side the tubal mucous membrane could be traced almost out to the 
surface of the uterus. This observation seemed to indicate that the resection 
had not been deep enough on the right side and that patency of the tubal 
stump through the cornu had become reestablished. Microscopic study of 
this area, however, provided another and rather remarkable explanation. 
Serial blocks were cut at intervals of 3—4 mm. extending through the entire 
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cornual area. Sections from these were carefully studied by the pathologist 
whose report is as follows: 

“In only one section, taken at the serosal surface, is there tubal epi- 
thelium, which is atrophic and merges gradually into the endometrium. 
The tissue intervening between the outside and inside of the specimen is 
extraordinary, in that it is spongy and is traversed by many channels 
lined by endothelium. The conclusion to be drawn is that pregnancy oc- 
curred by means of the ovum traversing these channels into the uterine 
cavity. At any rate, the absence of tubal epithelium in all the sections 
intermediate between the serosal and endometrial surfaces of the specimen 
points to such an interpretation.” 

Dr. H. J. Botpt, White Plains, N. Y.: I presume that you are all 
aware of the law that was passed in Germany, which is to be in force 
January 1, 1934. I took part in the debate on that question for I have 
been advocating sterilization for fifteen years whenever opportunity 
occurred. In Germany eugenic sterilization is to be used on all women 
who have a bad heredity history of any sort. The doctor is required to 
report to the Health court every instance of hereditary defect that comes 
to his knowledge and then the court will appoint three physicians to look 
into the case. The principal cases are criminals who have been convicted 
of felonies, the feeble minded, those with all kinds of mental illness, and 
chronic inebriates, that is, persons who become intoxicated daily. The time 
for sterilization of the children of such parents has not yet been decided, 
but it is likely that the girls will be eleven years old and the boys sixteen 
years. The method of sterilization is likely to be left to the option of the 
physician; whether radium or operative measures will be used will be 
decided upon later. This law will go into effect on January 1 and no ques- 
tions will be asked as to whether they are willing or not. The person doomed 
to sterilization will be sterilized. 

Dr. THomas S. Cutten, Baltimore, Md.: The operation Dr. Burch 
recommends is an unusually simple one. I feel that, as a rule, the best 
results are obtained by cutting away a wedge of the uterine cornu 
with the tube when this is disconnected. In a case just reported by Dr. 
Richardson removal of the wedge did not prevent a subsequent preg- 
nancy, but this is the only case I have ever heard of in which pregnancy 
followed the removal of a wedge of uterine cornu after the tube had been 
disconnected. 

Recently I operated upon a woman whose tubes had been disconnected 
and the outer end of the tube had been embedded in the broad ligament. 
Further pregnancies had been deemed hazardous because of the patient’s 
physical condition, but a few years later she had regained her health 
and was exceedingly anxious to have more children. In her case we re- 
implanted the tubes into the uterus at the cornu. 
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A number of years ago I saw a patient who had had the right tube and 
ovary removed. When I saw her she had a cornual pregnancy on the left. 
We took out a wedge, removing the cornual pregnancy and a small portion 
of the left tube. When the wedge had been removed, there was an opening 
into the left uterine horn. The small piece of normal tube was implanted 
here and the cornu sutured. The patient soon became pregnant but lost 
her baby at the seventh month because of placenta previa. She again 
became pregnant and was delivered of a normal child. This case was 
reported by my resident, Dr. Shaw, in the Jobns Hopkins Hospital Bulletin, 
and a few years later I recorded the subsequent history in the same medical 
journal. 

Dr. F. Wess GrirritH, Asheville, N. C.: Two statements of Dr. 
Burch prompt me to discuss his paper. One, that sterilization should not 
be undertaken until contraceptive measures have failed; the other that 
sterilization should not be done for economic reasons. A good share of my 
patients come from the mountains of Western Carolina and Eastern 
Tennessee. The young girls in these mountains are well developed, of good 
physique and have a color in their cheeks which would be the envy of 
any city girl. By the time that they reach sixteen years of age they are 
married and by the time they are thirty they have from six to ten children 
and are literally worn out and look like old women. If in such women it 
is necessary to open the abdomen for other reasons, I feel that we are 
justified in sterilizing them. To allow them to continue bearing children 
is simply slow suicide. 

It is generally recognized that in cases of pelvic inflammation where 
the woman is of the better class and can take a long rest, that the female 
organs can be saved, whereas if the woman has to work for a living and 
cannot afford to have prolonged rest, removal of the uterus and adnexa 
is advised. If then, a woman can be unsexed for economic reasons, certainly 
a simple ligation and cutting of the tubes would be justifiable. 

I was at one time connected with a hospital where it required the 
sanction of at least one, and preferably two, other physicians before a 
woman could be sterilized. Yet if the same operator saw fit, he could 
remove all of the pelvic organs or even portions of the bowel without 
anyone questioning his judgment. For that reason, I have seen surgeons 
do a high amputation of the uterus to sterilize a woman rather than go 
through all of the red tape necessary to ligate the tubes. Recently one of the 
mountaineers said to me, “Doc, I have had an awfully hard time. I have 
had eighteen children and have buried three wives.” 

Dr. Emit Novak, Baltimore, Md.: Dr. Burch included in his paper a 
consideration of sterilization and contraception, and the discussion indi- 
cates the interest in and the importance of these problems. He referred 
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to the so-called “safe period” of the menstrual cycle, during which concep- 
tion rarely, or, according to some, never occurs. This method of “biological 
contraception” has excited much discussion along medical, sociological 
and even theological lines. It is based on several fairly well-established 
premises, viz. (1) The egg is given off from the ovary at some time between 
the eighth or tenth to the eighteenth or twentieth days of the cycle; and 
most often at about the twelfth to the fourteenth days; (2) the ovum 
survives in a fertilizable condition only a day or so, and, according to 
some, only a few hours; (3) the spermatozoan, while it may remain motile 
for a longer time, is not capable of fertilizing the ovum after from two to 
three days. 

There is much that might be said in the elaboration of these premises, 
but the evidence for their essential correctness is quite convincing, so 
that in the woman with a regular four weekly cycle there can be no doubt 
that the premenstrual period, after the twentieth day of the cycle, is a 
“safe period,” that the immediately postmenstrual period is relatively safe, 
and that the ovulation phase is the dangerous one for those anxious to 
avoid pregnancy. The difficulty comes when, as is so often the case, we have 
to deal with patients whose menstrual cycles are very irregular. In these an 
application of the Ogino teachings is probably of great service, though 
there is still a difference of opinion as to its infallibility. For that matter, 
even in women with very regular menstruation, such qualified investigators 
as Grosser believe the so-called O. K. technique (Ogino-Knaus) a very 
fallible one, chiefly on the ground that the mere act of coitus itself may be 
a determiner of ovulation, as it is in some of the lower animals. There has 
been no scientific proof of the occurrence of coital ovulation in the human, 
though its theoretic possibility can not be denied. 

All in all, therefore, this method of birth control through periodic 
abstention has been a real contribution. Among other things, it should be 
borne in mind that it is the only method, aside from complete abstention, 
to which the Catholic church makes no objection. Whether infallible or 
not, there can at least be no question as to its relative efficacy, which is 
perhaps as much as can be said of any form of contraception. 

Dr. Francis R. HAGNER, Washington, D. C.: I wish to say a word on 
the male side of sterilization. We have many patients who come to us 
asking to be sterilized because they do not wish to have any more children 
and | think it is a great mistake to operate on such patients. Conditions 
may be such that they do not wish to have children at that time, but in 
later life they may wish to have children and if you tie off the vas these 
patients get very unhappy about it and often get a psychosis that is 
distressing. We have made it a rule to refuse operation to such patients and 
only do sterilization when insanity is present or something equally serious. 
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A number of years ago I saw a patient who had had the right tube and 
ovary removed. When I saw her she had a cornual pregnancy on the left. 
We took out a wedge, removing the cornual pregnancy and a small portion 
of the left tube. When the wedge had been removed, there was an opening 
into the left uterine horn. The small piece of normal tube was implanted 
here and the cornu sutured. The patient soon became pregnant but lost 
her baby at the seventh month because of placenta previa. She again 
became pregnant and was delivered of a normal child. This case was 
reported by my resident, Dr. Shaw, in the Jobns Hopkins Hospital Bulletin, 
and a few years later I recorded the subsequent history in the same medical 
journal. 

Dr. F. Wess GrirrFitH, Asheville, N. C.: Two statements of Dr. 
Burch prompt me to discuss his paper. One, that sterilization should not 
be undertaken until contraceptive measures have failed; the other that 
sterilization should not be done for economic reasons. A good share of my 
patients come from the mountains of Western Carolina and Eastern 
Tennessee. The young girls in these mountains are well developed, of good 
physique and have a color in their cheeks which would be the envy of 
any city girl. By the time that they reach sixteen years of age they are 
married and by the time they are thirty they have from six to ten children 
and are literally worn out and look like old women. If in such women it 
is necessary to open the abdomen for other reasons, I feel that we are 
justified in sterilizing them. To allow them to continue bearing children 
is simply slow suicide. 

It is generally recognized that in cases of pelvic inflammation where 
the woman is of the better class and can take a long rest, that the female 
organs can be saved, whereas if the woman has to work for a living and 
cannot afford to have prolonged rest, removal of the uterus and adnexa 
is advised. If then, a woman can be unsexed for economic reasons, certainly 
a simple ligation and cutting of the tubes would be justifiable. 

I was at one time connected with a hospital where it required the 
sanction of at least one, and preferably two, other physicians before a 
woman could be sterilized. Yet if the same operator saw fit, he could 
remove all of the pelvic organs or even portions of the bowel without 
anyone questioning his judgment. For that reason, I have seen surgeons 
do a high amputation of the uterus to sterilize a woman rather than go 
through all of the red tape necessary to ligate the tubes. Recently one of the 
mountaineers said to me, “Doc, I have had an awfully hard time. I have 
had eighteen children and have buried three wives.” 

Dr. Emit Novak, Baltimore, Md.: Dr. Burch included in his paper a 
consideration of sterilization and contraception, and the discussion indi- 
cates the interest in and the importance of these problems. He referred 
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to the so-called “‘safe period” of the menstrual cycle, during which concep- 
tion rarely, or, according to some, never occurs. This method of “biological 
contraception” has excited much discussion along medical, sociological 
and even theological lines. It is based on several fairly well-established 
premises, viz. (1) The egg is given off from the ovary at some time between 
the eighth or tenth to the eighteenth or twentieth days of the cycle; and 
most often at about the twelfth to the fourteenth days; (2) the ovum 
survives in a fertilizable condition only a day or so, and, according to 
some, only a few hours; (3) the spermatozoan, while it may remain motile 
for a longer time, is not capable of fertilizing the ovum after from two to 
three days. 

There is much that might be said in the elaboration of these premises, 
but the evidence for their essential correctness is quite convincing, so 
that in the woman with a regular four weekly cycle there can be no doubt 
that the premenstrual period, after the twentieth day of the cycle, is a 
“safe period,” that the immediately postmenstrual period is relatively safe, 
and that the ovulation phase is the dangerous one for those anxious to 
avoid pregnancy. The difficulty comes when, as is so often the case, we have 
to deal with patients whose menstrual cycles are very irregular. In these an 
application of the Ogino teachings is probably of great service, though 
there is still a difference of opinion as to its infallibility. For that matter, 
even in women with very regular menstruation, such qualified investigators 
as Grosser believe the so-called O. K. technique (Ogino-Knaus) a very 
fallible one, chiefly on the ground that the mere act of coitus itself may be 
a determiner of ovulation, as it is in some of the lower animals. There has 
been no scientific proof of the occurrence of coital ovulation in the human, 
though its theoretic possibility can not be denied. 

All in all, therefore, this method of birth control through periodic 
abstention has been a real contribution. Among other things, it should be 
borne in mind that it is the only method, aside from complete abstention, 
to which the Catholic church makes no objection. Whether infallible or 
not, there can at least be no question as to its relative efficacy, which is 
perhaps as much as can be said of any form of contraception. 

Dr. Francis R. HAGNErR, Washington, D. C.: I wish to say a word on 
the male side of sterilization. We have many patients who come to us 
asking to be sterilized because they do not wish to have any more children 
and I think it is a great mistake to operate on such patients. Conditions 
may be such that they do not wish to have children at that time, but in 
later life they may wish to have children and if you tie off the vas these 
patients get very unhappy about it and often get a psychosis that is 
distressing. We have made it a rule to refuse operation to such patients and 
only do sterilization when insanity is present or something equally serious. 
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I remember a case in the last year when a patient brought in a 
specimen of semen in a condom to see if he was sterile. That was on a 
Saturday morning and it was mislaid and was not examined until Monday 
afternoon. This specimen was at room temperature over forty-eight hours. 
When we put the specimen on a cold slide the spermatozoa were actively 
mobile, so I feel we do not know much about the duration of life of 
spermatozoa. 

Dr. Lucius E. Burcu, Nashville, Tenn. (Closing): The case reported 
by Dr. Richardson is very interesting and is a valuable addition to the 
literature on this subject. It proves beyond doubt that no operation for 
sterilization is 100 per cent perfect, regardless of the technique or the 
operator. This case also emphasizes the necessity of an inflation test 
annually following operations for sterilization. 
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INCIDENCE OF 


PREGNANCY FOLLOWING OVARIAN 
IMPLANTATION 


WiuraM L. Estes, JR., M.D., F.A.C.s., AND P. L. M.D. 
BETHLEHEM, PA. PORTLAND, ORE. 


OW to retain the possibility of pregnancy after all or 
part of both fallopian tubes has been resected has 
long been a baffling problem to surgeons and gynecolo- 

gists. Particularly since tests for tubal patency have revealed 
many cases of tubal occlusion or abnormality that might not 
otherwise be suspected has the need for some mode or method 
of procedure seemed imperative. One of the earliest attempts 
to obtain pregnancy after salpingectomy was that of Robert 
Morris, in 1895, who, after radical removal of the tubes and 
ovaries, transferred or grafted a piece of ovary to the interior 
of the stump of one oviduct. A healthy portion of the patient’s 
supposedly diseased ovary was used. Apparently, one month 
later, the patient became pregnant and aborted at the end 
of the third month. 

Franck, in 1898, recorded 3 cases in which one tube and 
ovary, and the major portion of the other tube, were removed 
and a portion of the remaining ovary was implanted into the 
stump of the tube. One woman aborted, one had an extra- 
uterine pregnancy, and one had a full term child. 

In 1900, A. Palmer Dudley described an operation in which 
the fundus of the uterus was sectioned and an ovary still 
attached to its pedicle was placed in the cavity of the uterus 
‘dangling like a polyp” and the opening in the uterus closed 
about the pedicle. The remaining ovary and both tubes were 
removed; the patient menstruated immediately, later had a 
questionable period of amenorrhea, and, apparently, aborted 
after two or three months. 

In 1903, Franklin H. Martin devised a very ingenious 
operation for a young woman from whom both tubes and 
ovaries had been removed, grafting healthy ovarian tissue 
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from another woman into the remains of the broad ligaments, 
and doing a plastic operation upon each uterine horn to make 
a new peritonealized opening into the uterus. His first patient 
menstruated regularly for at least two years; following a 
similar operation a second patient, after a sporadic show, 
failed to menstruate; apparently, pregnancy occurred in 
neither case. 

In 1908, Petit removed from a woman of thirty-two, 
suffering from a “‘suppurating bilateral salpingitis,” the right 
tube and ovary and the left tube and a portion of the left 
ovary, saving the external quarter. The uterus was then punc- 
tured at the uterine horn, the fragment of ovary still attached 
to its pedicle was introduced into the uterine cavity, and 
the puncture was closed about the pedicle. The patient men- 
struated four days instead of seven, and two years later became 
pregnant and was delivered at term of a normal child. In a 
second patient, a girl of eighteen, only one-fifth of one ovary 
could be saved. It was placed similarly in the uterine cavity. 
The patient had menopausal symptoms, hot flashes for five 
months, then she began to menstruate and has menstruated 
regularly since. 

Tuflier reported a similar case but the ovary was inserted 
not into the uterine horn but at the posterolateral surface 
of the fundus (Fig. 3 B) and hysterectomy was later required 
because of pain. Menstruation, however, was regular. He 
believed that the uterine cavity is too narrow and small to 
contain the entire ovary, but considered the operation logical 
and superior to his old extrapelvic transplantation. In 1924 
Tuffier and Letulle collected 23 cases of the Tuffier type of 
implantation. In one, apparently, Petit’s case, pregnancy 
occurred, a living child being born, in two the sutures about 
the ovary were apparently too tight and the ovary was even- 
tually expelled through the vagina. All the other cases had 
normal postoperative menstruation. 

Robineau, too, has found that menstruation, though more 
abundant, is preserved after “intra-uterine transplantation”’ 
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of an ovary. In one of his cases there were two periods of 
amenorrhea of three months’ duration; actual pregnancy 
was doubtful. 

Storer, in 1915, cited the case of a patient upon whom, 
four months previously, a bilateral salpingectomy and uni- 
lateral oophorectomy had been done. He operated again, 
divided the horn of the uterus, and split the remaining ovary, 
leaving each half attached to the pedicle. One-half he im- 
planted in the horn of the uterus which was closed about it. 
The remainder was allowed to remain in situ. Pregnancy, 
with abortion at three months, eventually followed. 

Cullen, in 1922, described a pregnancy which followed 
implantation of the healthy distal portion of a tube into the 
uterine horn after resection of its proximal portion and the 
entire other tube. Unterburger and, apparently, Watkins 
have had similar cases with pregnancy. 

In 1923, Bainbridge reported the case of a patient operated 
upon in 1905, in whom both tubes and ovaries were removed, 
except one small bit of ovary which was entirely freed and 
grafted at the stump of the tube in the cornu of the uterus 
and covered with an omental flap. Four months later the 
patient, thirty-nine years of age, menstruated, and one and a 
half years later had a normal labor and bore a healthy child. 
She continued to menstruate until she was fifty-one years 
old when a normal menopause occurred. 

Bainbridge, in suitable cases, has also been grafting ovarian 
tissue into the slit fallopian tube, or into the stump of one or 
both tubes, covering them with omental grafts. 

Dr. Robert Morris has likewise suggested the sparing of 
the remaining oviduct whenever possible, in cases where one 
tube and ovary have been removed. He simply slits the tube 
its entire length and drops it back in the pelvis believing that 
in three or four months it will recover sufficiently to function. 

Ritter, in 1925, collected 44 cases of simple salpingostomy, 
four of these patients became pregnant but only one had a 
full term child. 
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Prat (1926) described in detail 4 cases of patients operated 
upon by a technique similar to Tuffier’s. All menstruated but 
none became pregnant. 

Serdukoff (1926) in 2 cases, after scarifying the uterine 
mucosa through the orifice of the resected horn, implanted 
in this area the ovary with its pole toward the uterine cavity. 
Both patients had normal postoperative menstruation, but 
no pregnancy was mentioned. 

Aleson states that since 1927 in 8 cases he has incised the 
uterine cornu from which the tube has been removéd and 
then implanted the ovary after mobilization so that one- 
quarter to one-third of its surface lies exposed in the uterine 
cavity. (Fig. 34.) In one of these cases an abortion occurred 
and a second patient became pregnant and at about the eighth 
month of gestation sustained a ruptured uterus, the rupture 
occurring at the site of implantation. 

Foster (1930) has evolved a method of grafting a free ovary 
into a crucial incision in the fundus of the uterus (Fig. 3B). 
The incision extends to the uterine cavity. Of 18 patients, 
3 have had full term pregnancies. 

For about twenty-five years we have been performing in 
our clinic after bilateral salpingectomy and unilateral oopho- 
rectomy an ovarian implantation by an operation in which 
the cut surface of the remaining ovary still attached to its 
pedicle is implanted upon the cut surface of the uterine horn 
after the stump of the tube and a portion of the uterine horn 
have been resected. The details of this operation have been 
described in previous papers (Fig. 1). Following this type 
of implantation, there is usually a fairly normal menstruation, 
a return to good health and a gain in weight, but there may 
be nervousness and some discomfort, such as backache, head- 
ache, or pain with the menses, in or about the implanted 
ovary. Rarely, the ovary may become cystic and require 
subsequent removal. 

Of 50 patients whose case records are complete 4 became 
pregnant, (8 per cent), 2 had abortions at about the third 


Fic. 1. Ovarian implantation. 

A. Anastomosis of uterine and ovarian arteries. Circulation of ovary. 

B. Incision for removal of tube and cornu of uterus. 

c. Resection of portion of ovary leaving raw surface the size of denuded area of 
uterine horn. Insert (above): Denuded areas of ovary and uterus approximated by 
suture. 

p. Method of approximating ovary and uterine horn by suture, and suture of 
round ligament over opposite horn. ' 

F. Beginning and (£) completion of suture of round ligament over implanted ovary. 

G. Operation completed. 


A 
AF 
\ 
| 
NZ. 
G 
| 
74 
| 
= 
[567] 


568 W. L. ESTES, JR. AND P. L. HEITMEYER 


month, 2 had full term pregnancies. Of these latter one woman 
had but a single child, the other who was married one year 
and had never been pregnant was operated upon in 1905 at 


A. 


Fic. 2. Method of implanting cyst in cut surface of ovary over split opening in uterine 
horn. 


eighteen years of age. She had four pregnancies following 
the operation: three full term normal children and one stillborn 
child. The last child was born on March 23, 1919 and is alive 
and well. In 1931, she returned for operation, at which time 
she had a cystic enlargement of the implanted ovary due to 
an endometriosis. The uterus and ovary were removed en 
masse by one of our associates. Examination of the uterine 
horn with its superimposed ovary showed that the endo- 
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metrium of the uterine horn was continuous with a small 
cystic area in the ovary about 0.5 cm. in diameter. No other 
ovarian tissue was found in the wall of the uterus nor else- 
where in the pelvis. We therefore have argued that if this 
remarkable anatomical development was of long standing 
it would explain the multiple pregnancies as it would have given 
an opportunity for the rupture of numerous graafian follicles 
into what would be tantamount to the lumen of the cornu 
and thus make pregnancy repeatedly possible. In our recent 
cases of implantation, therefore, an attempt has been made 
to place a cystic area of the ovarian cut surface directly over 
the split mucosal orifice in the uterine horn, to obtain a direct 
anastomosis with it, if possible (Fig. 2). 

Douglass (1926), using a technique similar to ours in 4 
cases, has reported one pregnancy three months after opera- 
tion, in which proved abortion occurred at two and one-half 
months. 

To summarize then, pregnancy, with abortion, has fol- 
lowed: 

(a) Transplanting a free or pedicled piece of ovary to the 
interior of the stump of one oviduct (Morris; Franck). 

(b) Sectioning the fundus of the uterus and placing an 
ovary still attached to its pedicle in the cavity of 
the uterus, “dangling like a polyp” (Dudley). 

(c) Division of the horn of the uterus; splitting the 
remaining ovary, leaving each half attached to the 
pedicle; one-half being implanted in the horn of 
the uterus which is closed about it (Storer). 

Full term pregnancy has followed: 

(a) Free or pedicled ovarian graft in the stump of the 
tube at the cornu of the uterus (Bainbridge; Franck). 

(b) Introduction of the pedicled ovary into the uterine 
cavity through a puncture of the uterine horn 
(Petit; Aleson). 

(c) Suturing the cut surface of the pedicled ovary over 
the cut surface of the uterine horn. 
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(d) Free ovarian graft into the fundus of the uterus 
(Foster). 

(e) Implantation of the healthy distal portion of the 
tube into the uterine horn (Cullen, Watkins, and 
Unterburger). 

(f) Salpingostomy. 

No matter what the procedure, the incidence of pregnancy 
has not been high: in Tuffier’s series, about 4 per cent; Ritter, 
after salpingostomy, reported 9 per cent; in our series, 8 per 
cent. 

Factors that influence the successful extrusion of the ovum 
into the uterine cavity and a successful pregnancy are: (1) 
patency of the uterine horn; (2) the proper development of a 
graffian follicle; and (3) the potency of the husband. 

(1) The inflammation of the tube or the trauma of opera- 

tion may involve the cornu or stump of the tube or 
the mucous membrane so that in healing it Is closed. 
This possibility must always be reckoned with as a 
cause for failure of post-operative pregnancy. 
Likewise, a graafian follicle may never develop 
sufficiently near the tubal or uterine opening to 
permit the ovum to rupture into It. 
Furthermore, if the salpingitis that necessitated 
the operation is gonorrheal in origin, it may have 
been acquired from an infected husband, which 
infection may have rendered him sterile so that 
even after an implantation operation pregnancy 
may not result because of the deficiencies of the 
male partner. 

Also, it has been suggested that pregnancy following these 
operations may be uncertain because the ovum, even if fer- 
tilized, has only a short distance to travel and reaches the 
uterus before it has arrived at the stage necessary for implanta- 
tion (Ritter; Monson), or the ovum at the time of the rupture 
of the follicle directly into the tubal stump, the uterine horn, 
or uterus has not reached sufficient maturity for fecundation, 
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while normally this is attained during the migration through 
the tube. 

To obtain an increase in the incidence of pregnancy follow- 
ing ovarian implantation it would seem desirable to know: 

1. What is the character of the healing between the 
uterus and the implanted ovary so that the post- 
operative closing off of the cavity may possibly be 
prevented. 

2. Which method will yield the best results: 

(a) The implantation of the whole ovary intact 
with its normal capsule in contact with the 
uterine cavity, or, 

(b) Opposing the surface of the ovary cut through 
the follicular layer or cortex to the opening 
in the uterus. 


EXPERIMENTAL INVESTIGATION 


Investigation upon rabbits has therefore been undertaken 
by one of us (P.L.H.)* to see if some light could be thrown on 
these phases of the problem. Reported experimental implanta- 
tions or transplantations of the ovary into the uterus have 
been lamentably few. 

Uffreduzzi concluded from work on rabbits and guinea 
pigs, that with implantation of an ovary or piece of ovary 
into the uterine cavity, projecting into the cavity or in the 
uterine cornu pregnancy cannot occur. An ovary transplanted 
into the uterine wall is very quickly excluded from the cavity 
and is unable to ovulate directly into it. 

Monson, also, in rabbits was unable to obtain satisfactory 
ovarian implants. In only one of six did the ovary survive 
implantation and then it was in a state of delayed activity 
as evidenced by the absence of graafian follicles. 

Mairano and Placeo in a rather exhaustive study on guinea 
pigs, some of which were followed as long as fifteen months, 


* Detailed experimental work to be reported elsewhere. Subject matter for a thesis 
as part of the requirement of the Graduate School of Medicine of the University of 
Pennsylvania for the degree of Master of Medical Science in Surgery. 
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seem to have been highly successful. They implanted the 
pedicled ovary into the cut apex of the uterine horn and fol- 
lowed the anatomical and histological changes very carefully 


Fic. 3. 
A. Type of implantation practiced by Petit, Aleson and Storer. 
A,. Position of incision In cornu. 
B. Tuflier’s and Foster’s site of implantation. 


and minutely. They conclude that the uterine cavity Is a 
suitable environment for the autotransplantation of the ovary. 
Good function of the graft could be proved by the fact that 
no symptoms of defective ovarian function developed. For a 
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definite period, the ovary ovulated into the uterine cavity 
and one specimen showed the uterine lumen was pervious 
as far as the grafted ovary. They could give no convincing 
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Fic.%. Diagram of ovary implanted within lumen of uterine cornu in a rabbit. 


Fic. 5. Photograph of ovary implanted within lumen of uterine cornu in a rabbit. 


explanation why pregnancy did not occur. Cystic degeneration 
of the ovary was observed in 2 cases. 
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For our experiments rabbits were chosen because of their 
fecundity; all of them had raised at least one litter. Both 
tubes were excised In every case; either both ovaries on their 


Fic. 6. Photomicrograph of normal ovarian stroma containing primordial and developing 
follicles, from implanted ovary in a rabbit. 


pedicles were implanted or one ovary was removed and the 
other implanted. Successful implantation was attained by 
the following technique: 

Through a small oblique incision made directly over the 
ovary, 1 cm. of the distal end of the uterine cornu with the 
fallopian tube was excised. The ovary, without being mobilized, 
was drawn into the divided end of the cornu and sutured well 
within its lumen (Figs. 4 and 5). The severed end of the uterine 
cornu was closed by suturing its margins in part to one another 
and in part to the ovarian pedicle, in order to retain the ovary 
within the lumen. To prevent the motility or contractions 
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observed in rabbit uteri causing extrusion of the ovary as 
a foreign body, that portion of the cornu containing the 
implanted ovary was fixed by suturing it to the base of the 


luteum bulges into uterine cavity. 


broad ligament. 

In a total of 18 rabbits in which intrauterine implantation 
was done, one or both ovaries persisted in the cavity of the 
uterus in all except 2. In the 16 rabbits in which one or both 
ovaries persisted, the lumen of the uterus in all was patent 
to the implantation site so that ovulation directly into the 
uterine cavity was possible. In 12 of these rabbits, functionally 
normal ovarian tissue was demonstrated microscopically. 
(Figs. 6 and 7.) The presence of corpora lutea indicated recent 
ovulation and ova were recovered by washing from the cavity 
of the uterus. In spite of frequent copulation no pregnancy 
resulted. 

Desiring to increase ovulation and thereby to increase the 
possibility of pregnancy, 4 rabbits were given intravenous 


Fic. 7. Transection of early corpus luteum from implanted ovary in rabbit. Corpus 
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injections of 10 c.c. of urine from women in the ninth month 
of pregnancy as Friedman had noted that in rabbits one 
intravenous injection of 10 c.c. of urine from a pregnant woman 


Fic. 8. Photomicrograph showing fibrous connective union of ovarian implant to ampu- 
tated end of uterine cornu. 


causes ovulation. Ovulation is indicated by the presence of 
corpora lutea. These were autopsied three to ten days after 
known copulation and no evidence of pregnancy could be 
found. Further, as no litters were produced in rabbits that 
evinced sexual activity, some of which had been under observa- 
tion eight months, it was reasoned that there may have been 
early undiscovered abortion, hence two rabbits were re- 
operated upon two weeks after observed copulation with 
again no evidence of pregnancy; the ovaries were situated 
well within the lumen of the uterus, normal in size and the 
cornua were patent to the site of implantation. 

Mode of healing of the implant within the uterus: (a) Scar 
tissue union between the uterus and the base of the implant 
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was present in every Instance. Microscopically, atrophy of 
the endometrium with its replacement by fibrous connective 
tissue was often seen in those places where at operation endo- 
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Fic. 9. Photomicrograph of union of epithelium of endometrium to germinal epithelium 
of ovary. 


metrium of the uterine cornu had come in contact with the 
base of the ovary, and the attachment of its pedicle. 

The endometrium proliferated or underwent metaplasia 
only in rabbit No. 10. Part of the surface of the ovary was 
pink and velvety and at the angle made by the ovary joining 
the endometrium were short polypoid projections or folds 
similar grossly to endometrium. In general, the epithelium 
of the endometrium was continuous with the germinal epithe- 
lium of the ovary with some fibrosis at times. (Fig. 8.) There 
was a gradual transition from the high columnar cells of the 
endometrium to low columnar, and then to the cuboidal cells 
of the germinal epithelium covering the ovary. (Figs. 9 and 
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10.) No endometrial implants were seen within any of the 


ovaries. 
(b) Our experiments have so far not included implanting 


Fic 10. Transition from columnar epithelial cells of endometrium to cuboidal cells of 
germinal epithelium. Higher magnification of part of Figure 9. 


the ovary with a cut surface apposing the uterine cavity. 


COMMENT 


Failure to obtain pregnancy after intrauterine implantation 
of the ovary in rabbits may be due to expulsion of the ovum 
from the uterus soon after ovulation. Ova may not be readily 
susceptible to fertilization and implantation immediately 
after ovulation, so that follicular fluid escaping with them into 
the uterine cavity may result in excessive contractions of the 
uterus and their expulsion before implantation is possible. 
If fertilization normally occurs within the fallopian tube, 
the lumen of which is exceedingly small compared to that 
of the uterus, the greater surface area within the uterus may 
render contact between sperm and ovum more difficult before 
the ovum is evacuated from the uterus. 


t 
* 


PREGNANCY FOLLOWING OVARIAN IMPLANTATION 579 


In the 16 successful implants, the longest period of observa- 
tion being eight months, the fibrosis about the implanted 
ovary was confined chiefly to the area in contact with the 
uterine wall, the portion of the ovary impinging on the uterine 
cavity was usually covered with epithelium fairly free of 
fibrosis. Mairano and Placeo, however, followed some of their 
guinea pigs as long as fifteen months and noted that in the 
later periods the mucosa slowly disappears so that the ovary 
is eventually entirely enveloped by a muscular tunic. If this 
occurs in human implants it may account for some failures to 


obtain pregnancy. 


CONCLUSIONS 


1. No operation so far devised to permit pregnancy after 
bilateral, partial, or complete salpingectomy gives a high 
incidence of pregnancy but the fact that pregnancy does 
sometimes occur merits further investigation. The best results 


so far reported are obtained by: 
a. Pedicled ovarian implantations into the cornu rather 


than into the fundus of the uterus. 
b. Tubal intrauterine implants. 
c. Salpingostomy. 

2. Trauma of the operation may prevent satisfactory 
healing of the implanted tube or ovarian graft so that preg- 
nancy cannot occur, as, experimentally, a certain degree of 
fibrosis is shown to occur about the healing graft. 

3. Experimentally, in rabbits, pedicled ovaries when 
implanted in the uterine cornu will heal in place and function 
normally but pregnancy does not occur. 

4. Ovaries implanted in the uterine cornu can ovulate or 
extrude ova into the uterine cavity but ova immediately 
after extrusion may not be readily susceptible to fertilization 
or have not reached sufficient maturity for fecundation and 
may be expelled from the uterus before pregnancy can occur. 

5. If at operation the uterine cornu is widely split or a 
portion removed and if pregnancy occurs and goes to full term 


* 

2 


580 W. L. ESTES, JR. AND P. L. HEITMEYER 


the possibility of a rupture of the uterus at the uterine horn 
must be kept in mind. 
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DISCUSSION 


Dr. Epwarp H. RicHarpson, Baltimore, Md.: I am not sure that I 
fully understood what Dr. Estes meant when he spoke of implantation 
of the ovary into the uterine cornu with the occurrence of subsequent 
pregnancy. Does he mean that he transplanted the entire ovary after 
complete detachment from its normal blood supply? If not, then a careful 
distinction should be made between transplantation and a simple change of 
position to the uterine cornu without impairment of normal ovarian 
circulation. So far as I know, pregnancy following actual transplantation 
of ovarian tissue has not been achieved. The various types of ovarian cells 
are so highly specialized functionally that one cannot reasonably expect 
them to be successfully transplanted by the ordinary methods. 
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Dr. WittiaM L. Estes, Jr., Bethlehem, Pa. (Closing): I am sorry | 
did not bring out all the actual details of what we call ovarian implanta- 
tion, but we have made it, I think, perfectly clear in our previous reports 
and I did not wish to give too much detail today. Dr. Richardson’s impres- 
sion is correct, these are pedicle grafts, not free grafts. The only person | 
know who uses free grafts and believes they are successful is Foster of 
Manchester, New Hampshire. He uses free ovarian grafts but we have used 
pedicle grafts throughout. 
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VAGINAL HYSTERECTOMY 


WITH SPECIAL REFERENCE TO ITS EMPLOYMENT IN CANCER 
OF THE FUNDUS OF THE UTERUS 


J. SHettoN Hors.ey, M.D., F.A.C.S. 


RICHMOND, VA. 


STATUS OF VAGINAL HYSTERECTOMY 


\ JY AGINAL hysterectomy is again coming more into 
favor. This operation, rather popular thirty years 
ago, was often done at that time with clamps, which 

were left in the vagina for one or two days, and no effort could 

be made to close the peritoneum. Though even with so crude 

a technique the mortality rate was not high, the consequent 

pain and the unsatisfactory exposure led to the abandonment 

of this operation when clamps were left attached, and even 
when efforts were made to ligate the blood vessels vaginal 
hysterectomy became infrequent. 

Recently Professor Adler, of Vienna, has recommended 
the treatment of cancer of the uterine cervix by a combination 
of radiation and vaginal hysterectomy. The technique he 
employs is the operation of Schauta. The radical abdominal 
operation of Wertheim, according to Adler, does not give as 
satisfactory results as vaginal hysterectomy and radiation, 
and the mortality rate is three times as great. Adler followed 
up 1000 cases of cancer of the cervix and found that the average 
mortality of the vaginal operation was 6.1 per cent. 

Lincoln Davis, in reporting on the results of treatment 
of cancer of the uterus at the Massachusetts General Hospital, 
remarks that the application of radium in cancer of the body 
of the uterus involves some danger of perforation and hemor- 
rhage, and is at best a blind procedure. 

The application of vaginal hysterectomy for prolapse of 
the uterus has long been recognized. The technical procedure 
in such cases Is necessarily different from the vaginal hysterec- 
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tomy done for cancer of the fundus of the uterus. The prolapsed 
uterus is easily removed, but the success of the operation for 
prolapse consists In wide mobilization of the bladder and 
rectum after incision in the vaginal wall, suturing together 
the stumps of the broad ligaments as recommended by Dr. 
Charles H. Mayo for supporting the bladder, approximation 
of the upper surfaces of the anterior vaginal wall, preferably 
by sutures of kangaroo tendon, exposing and supporting the 
rectum from the point of excision of the cervix to the perineum. 

In this reported series of 148 cases, being all the vaginal 
hysterectomies done by me at St. Elizabeth’s Hospital, Rich- 
mond, Virginia, from January 1, 1924, to December 1, 1933, 
23 vaginal hysterectomies have been done for prolapse of the 
uterus. There has been no mortality, and the results have 
been quite satisfactory. Though the operation is tedious, it 
seems to give better permanent results than any abdominal 
type of procedure. 

V. S. Counceller and J. C. Masson, in a brief report, state: 

That the cervix is a source of infection and should be removed in all 
instances in which it is chronically diseased, and in which hysterectomy 
also is indicated, has been shown by various members of the staff. Rosenow 
regards the cervix in the same light as the tonsils as a focus of infection. 
Moench studied 82 miscellaneous cases of leucorrhea at the Clinic and found 
the most conspicuous organism to be a streptococcus. Benedict and his 
associates have shown the relationship between chronic cervical infection 
and lesions of the eye. Recently, Nickel produced hemorrhagic lesions 
around the trigone in bladders of dogs which had been injected with a 
culture from the cervix of a patient suffering from Hunner’s ulcer. Perhaps 
the most cogent reason for performing total hysterectomy, whenever 
possible, is the fact that carcinoma is all too commonly seen in the cervical 
stump after the subtotal operation. 


INDICATIONS AND CONTRAINDICATIONS 


The modern technique increases the field for vaginal 
hysterectomy. With small fibroids and a bleeding uterus, or 
when there is endometritis with cervicitis, particularly 
if accompanied by retroversion, vaginal hysterectomy offers an 
excellent chance for cure even in patients who are still men- 
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struating. However, the more conservative methods of treat- 
ment should be first tried; local applications and particularly 
cauterization of the cervix with the electric cautery or endo- 
therm will cure a large percentage of these cases. Often plastic 
repair of cervical lacerations accompanied by cauterization 
will be curative. But there is a residuum of patients in whom 
even these measures correctly applied will still leave sufficient 
disease in the cervix and the uterus to give symptoms and to 
produce more or less discharge. 

Due to the work of Curtis, Jeff Miller and others, the 
treatment of acute gonorrheal infections of the uterus and 
tubes has been placed on a conservative basis, and most 
patients with this condition are cured by topical applications 
and non-operative measures. 

The contraindications for vaginal hysterectomy are too 
large a uterus, extensive adhesions, or advanced disease of 
the adnexa. When, however, the adhesions are not extensive 
or the disease of the tubes and ovaries is not advanced, a 
vaginal hysterectomy may still be indicated. A cystic ovary 
or a somewhat diseased tube can be rather easily extirpated 
through the vaginal route. Adhesions of the intestine are best 
dealt with through the abdominal route. About or after the 
menopause, any unusual uterine bleeding or discharge is 
always a source of considerable concern. Unless malignancy 
is obvious, the treatment should be conservative with curettage 
and cauterization or the application of radium to check bleed- 
ing from the fundus. If, however, the bleeding and discharge 
are not fully controlled by curettage, cauterization or the 
application of radium, a vaginal hysterectomy should be done, 
even though the uterine scrapings show no positive evidences 
of cancer. In some cases early cancer In a small area at the 
cornu may escape the curet. If the uterus is retroverted in 
addition to the cervicitis, the indications for vaginal hysterec- 
tomy are still greater. 

The strongest indication for vaginal hysterectomy is cancer 
of the fundus of the uterus. Not infrequently small fibroids 
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accompany cancer of the fundus, and if the uterus with fibroids 
can be delivered through the vagina satisfactorily, this pro- 
cedure should be adopted. Cancer of the fundus of the uterus 
seems to have a different etiology from cancer of the cervix. 
It is frequently found in connection with fibroids of the uterus 
and occurs rather commonly in women who have never been 
pregnant. In our series of 14 cases of cancer of the fundus, 
there were in 4 cases small fibroids in the uterus. 

Usually cancer of the cervix is best treated by radium or 
by radium emanations. If the growth is fungus-like it is excised 
with the electric cautery and radium needles or radium emana- 
tions are inserted in the stump. 

In this group of cases there are 6 cancers of the cervix, 
all of the squamous cell type. In 4 of them the cancer was high 
up in the cervical canal and was not obvious at the examina- 
tion. In 2 of the cases the cancer was apparent around the 
cervix. In one of them the ulceration though superficial was 
rather extensive, and required a biopsy and microscopic 
examination to the malignancy. It proved to be a somewhat 
low grade squamous cell cancer (Mrs. Mack., aged sixty- 
three years). In another patient (Mrs. L., aged fifty- 
seven years), there was a cancerous lesion over the cervix, 
but surrounding the cervix in the vagina for some distance 
were ulcerated areas that were benign. The patient gave a his- 
tory of vaginitis for many years, and it seemed probable that 
the cancer of the cervix resulted from this chronic irritation. 

In these two patients the cancer was of a low grade of 
malignancy, and it was thought that radium would not be as 
effective as it is in the higher grade of cancer and that the 
application of radium to produce a cure would have to extend 
over a rather large surface which might affect the bladder 
or the rectum. 


TECHNIQUE 


The technique of the operation has been published.*? While 
no single step is original, and the operation is not presented as 
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original, there are several features from other operations which 
appear to be advantageously combined to make this technique 
more effective. The first step in the operation is painting 
the vagina with 50 per cent tincture of iodine solution and 
packing the uterus with a strip of iodoform gauze soaked in 
this solution. The cervix is closed with stout silk, so burying 
the iodoform gauze in the uterus. The importance of this step 
was impressed upon me by the fact that before aciopting this 
procedure I lost a patient from peritonitis following a vaginal 
hysterectomy in which this precaution was not taken. Since 
adopting it, there has been no peritonitis in 148 vaginal 
hysterectomies except in one patient (Mrs. L.) in whom there 
was rather extensive benign ulceration around the cervix in 
addition to the cancerous lesion. This precaution also lessens 
the chances of implantation of cancer cells in the vault of the 
vagina, a result that often followed when this step was omitted. 

An incision is made around the cervix, and from the middle 
of the anterior portion of this incision a straight Incision Is 
carried down the anterior vaginal wall for about 2 inches. 
This adds greatly to the exposure during the operation. The 
bladder is dissected up with blunt or gauze dissection from 
the anterior vaginal wall and from the anterior surface of the 
uterus. The anterior peritoneum is opened and then the poste- 
rior peritoneum, though in retroversion this may be reversed, 
and both broad ligaments are clamped in sections and divided. 
Usually the division of the left broad ligament is completed 
first, the fundus is delivered into the vagina, and the remaining 
portion of the right broad ligament is clamped and divided 
from above downward. The tubes and ovaries on each side 
are examined, and removed if indicated. The clamped sections 
of the broad ligaments are controlled by transfixing and tying 
them with plain catgut. It is important that these knots be 
secure; no double hitch is made, and the first loop of the knot 
is held with mosquito forceps while the second loop is run 
down. Each ligature is tied three times and two ligatures are 
placed on top of the broad ligament. All of the ligatures are 
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left long. On each side the ligatures are brought together in a 
cable. The peritoneum over the bladder is sutured to the 
peritoneum over the rectum with a continuous mattress suture 
of oo tanned catgut. The incision in the vaginal mucous 
membrane is closed with a continuous suture of No. 1 tanned 
catgut, the ligatures emerging from each end of the incision. 

Three or four strips of iodoform gauze are packed in the 
vault of the vagina, and the two cables of the ligatures are 
tied over them. In this way the stumps of the broad ligaments 
are brought down to the vagina, and with the gauze in the 
apex of the vagina held snugly by the cables of ligatures, 
the spaces about the base of the bladder are occluded and 
any tendency toward oozing is prevented while the stumps 
of the broad ligaments are drained into the vagina. At the end 
of twenty-four hours these cables are cut, and after forty- 
eight hours the gauze is removed. 

It has been said that by sealing the uterus as described, 
abdominal hysterectomy would be just as effective as vaginal 
hysterectomy. This, however, is not accurate. In cancer or in 
infection there often is absorption of cancer cells or bacteria 
into the broad ligaments. The stumps of the broad ligaments 
if drained into the peritoneal cavity, as in abdominal hysterec- 
tomy, may tend to transmit either infection or cancer cells 
or both into the peritoneal cavity, whereas if drained down 
into the vagina the bacteria or cancer cells will be delivered 
onto the intact vaginal mucosa. In addition, during the vaginal 
operation traction is made down into the vagina over healthy 
mucous membrane, whereas in the abdominal operation the 
manipulation around the uterus and the dissection of the 
broad ligament empty the absorbed material from these tissues 
into the peritoneal cavity with obvious deleterious effect. 


RESULTS 


There has been one operative death in the non-cancerous 
cases, due to secondary hemorrhage that seemed to persist 
from the vaginal incision. It was not apparent at first, for 
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the blood went into the peritoneal cavity. As soon as It was 
recognized, it was controlled as well as possible and a trans- 
fusion was done. Later the abdomen was opened and oozing 
tissue along the broad ligament was sutured. The patient 
had four other transfusions, but she went into shock from 
low blood pressure and died thirty-six hours after the hysterec- 
tomy. Necropsy showed the intestines were filled with blood 


from a duodenal ulcer. 
In the vaginal hysterectomies for cancer, every case has 
been followed. There has been one death, which was due to 


peritonitis. 


In this patient, Mrs. L., aged fifty-seven years, who has already been 
referred to, the cancer was in the cervix but around this was a considerable 
amount of benign ulceration which apparently resulted from an old 
vaginitis. The reason for adopting a vaginal hysterectomy in this case, 
instead of using radium, has already been discussed. The uterus was packed 
with a strip of iodoform gauze soaked in iodine as usual, and a cuff of 
vagina was dissected up including the superficial ulceration as well as the 
lesion of the cervix. This was sutured over with stout silk. As the uterus 
was atrophied and there was some relaxation of the vulva and vagina, the 
operation was easy, being completed in twenty minutes. The patient left 
the table in good condition. However, she developed septic symptoms, and 
four days after the hysterectomy drainage was instituted and an enter- 
ostomy was done. There was a considerable amount of thin pussey fluid 
in the pelvis. For a while the patient appeared to improve, but she later 
developed cardiac symptoms obviously due to cardiac thrombosis. She 
died eleven days after the operation. Necropsy showed the infection in the 
pelvis well walled off. The heart contained several infarcts. There were also 
infarcts in the kidneys. The immediate cause of death was multiple infarcts 
of the heart and kidneys which were secondary to the pelvic peritonitis. 


One patient has died of recurrence: 


Mrs. J., aged fifty-two years, was operated upon September 9, 1931. The 
cancer was high up in the anterior wall of the cervix. There were adhesions 
in the left broad ligament which made the operation somewhat difficult. 
There was a satisfactory immediate recovery, but about fifteen months 
later she complained of bladder trouble. Cystoscopic examination showed 
some edema in the mucosa of the bladder, but no distinctly ulcerated area. 
The patient died elsewhere March 28, 1933, with an extensive recurrence of 
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the cancer in the pelvis involving the bladder. This patient had a squamous 
cell cancer high up in the anterior cervix, about grade 2-plus. 


One other patient died five months after the hysterectomy 
with cerebral symptoms. No necropsy was held, but the cancer 
was of a low grade of malignancy, about grade 2, in a small 
area of the fundus of the uterus, and there was no sign of any 
local recurrence. In cancer of the fundus of the uterus it is 
rare to find metastases outside of the pelvis and abdomen, 
and in this low grade limited cancer it would be extremely 
improbable that a distant metastasis should have occurred 
at all, particularly without a local recurrence. It seems that 
we are justified in excluding this death as due to any recurrence 
or metastasis from the uterine neoplasm. 

Analyzing these 22 cases of malignancy: 19 patients are 
living, one death was an operative death, another from some 
cerebral lesion five months after operation, and the third was 
from local recurrence (Table 1). 

It is interesting to note that the operative death and the 
recurrence were both in cases of cancer of the cervix. There 
has been no recurrence from cancer of the fundus. 

The 2 cases of chorioma were not histologically malignant 
(one being a chorio-adenoma and the other a syncytioma), 
but had recurred after thorough curettage and as in such cases 
the patients usually perish from continued hemorrhage or 
sepsis they may be considered clinically malignant. 

Excluding the 2 cases of chorioma, there are 17 patients 
living and well who were operated upon for cancer of the uterus 
by vaginal hysterectomy, 13 for cancer of the fundus and 4 
for cancer of the cervix, of which 8 with cancer of the fundus 
and 3 with cancer of the cervix were operated upon more than 
three years ago (Table 1). 

Another interesting feature about this group of cases is 
that in 2 cases an apparently independent cancerous ovarian 
cyst developed after the hysterectomy. 

One patient, Mrs. C., aged fifty-eight years, in whom a vaginal hys- 
terectomy was done for cancer of the fundus November 26, 1926, developed 
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about eighteen months later a large cystadenocarcinoma of the left ovary. 
This was removed, and at present she is without any sign of recurrence. 
From the histologic examination and the history of the case, it would 
appear that the ovarian tumor was of independent origin. 

In another patient, Mrs. G., aged sixty-three years, a small cancer of 
the fundus was removed by vaginal hysterectomy April 17, 1931. Two years 
and eight months afterward she had an ovarian cyst. This was removed 
November 13, 1933. In the lumen of the cyst there were several excrescences 
which on examination showed what seems a very low grade adenocarci- 
noma, not more than grade 1, but the histologic structure is entirely 
different from that of the original uterine cancer. There appears to be no 
recurrence of the uterine cancer, which was a papillomatous-like structure 
with rather long columnar cells, the ovarian neoplasm showing cubical 
cells arranged in acini. The original growth in the uterus was not a very 
malignant type, being not more than grade 2. 


In view of the low mortality rate of this operation, with no 
death from operation for cancer of the fundus, the only op- 
erative death in the malignancies being in a patient with cancer 
of the cervix, and because of the absence of recurrence in the 
cases with cancer of the fundus, this group of cases seems to 
bear strong evidence as to the desirability of adopting this 
type of vaginal hysterectomy for all cases of cancer of the 
fundus of the uterus, and even in certain limited Instances 
of cancer of the cervix. In these cases of cancer of the fundus, 
all of which are without recurrence, there are 4 cases of a very 
malignant type histologically, grade 3 or 3-plus. It seems 
probable that, while there may be no great histologic difference 
between adenocarcinoma of the cervix and adenocarcinoma 
of the fundus, the relatively isolated anatomical location and 
the poorer lymph supply makes cancer of the fundus late in 
metastasizing, whereas cancer of the cervix with its ready 
access to the lymphatics and the blood supply and its proximity 
to the rectum behind and the bladder in front, extends more 
readily. The thin wall of the cervix when compared with the 
thicker wall of the fundus also affords less protection to the 
anterior and posterior viscera, whose involvement is such a 
serious and often fatal complication in this disease. 
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TABLE I 


148 Cases of vaginal hysterectomy (mortality rate, 1.35 per cent). 
126 Operations for non-malignant conditions, with 1 operative death (mortality 
rate, 0.79 per cent). 
22 Operations for malignancy, with 1 operative death (mortality rate, 4.55 
per cent). 
14 fundus 
22 Cases of cancer; 6 cervix 
2 choriomas 
1 Operative death, cancer of cervix, patient died thirteen days after opera- 
tion, infarct of heart and pelvic peritonitis. 
2 Later deaths: 
1 Cancer of fundus; patient died five months after operation, of cerebral 
symptoms; probably no recurrence. 
1 Cancer of cervix; patient died ten months after operation with recur- 
rence in bladder. 
19 Patients living, without recurrence, one to seven years after operation. 


TABLE I 


19 Patients living, without recurrence, one to seven years after operation. 


Ages of 
Patients 

From 5 to 7 years, without recurrence—6. 

1 Chorioma 

1 Squamous cell cancer, grade 3 

1 Adenocarcinoma, grade 1 

1 Adenocarcinoma, grade 2 

2 Adenocarcinoma, grade 3 
From 3 to 5 years, without recurrence—7. 

Chorioma 

1 Squamous cell cancer, grade 1 

1 Squamous cell cancer, grade 2 

2 Adenocarcinoma, grade 1 

2 Adenocarcinoma, grade 3 
From 1 to 3 years, without recurrence—6. 

1 Squamous cell cancer, grade 1 

2 Adenocarcinoma, grade 1 

3 Adenocarcinoma, grade 2 54, 55, 63 

All cancers of the fundus were adenocarcinoma; all cancers of the cervix were squamous 
cell cancer. 
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DISCUSSION 


Dr. Joun T. Moore, Houston, Tex.: I want to raise the question of 
whether a hysterectomy should be done for cancer of the body of the uterus. 
Are we not now in the position concerning operation for cancer of the body 
of the uterus that we occupied concerning cancer of the cervix several 
years ago? 

I think the best authorities now accept radium as the procedure of 
choice for cancer of the cervix. In fact I believe the best clinics of the world 
teach that operation for cervical cancer is contraindicated. Are we not 
subjecting patients to an unnecessary risk in doing a hysterectomy when 
radium would do as well? 

It has been our plan to do a test curettage in suspected cases and if the 
condition is found to be cancer of the body of the uterus we then give 
3000 to 4000 mg. hrs. of radiation; three to four weeks later we do a com- 
plete hysterectomy. Some of our patients who were poor surgical risks were 
treated by radium and later the operation was done; a study of the uterus 
showed no evidence of cancer. 

I now have several patients in whom thorough radiation has been given, 
and as they have done well and have shown no evidence of cancer, I have 
had them report regularly for a check up. 

Dr. Emit Novak, Baltimore, Md.: I should like to mention a few 
points of technique in vaginal hysterectomy, assuming that this operation 
is chosen. Dr. Horsley has mentioned the importance of closing the cervix 
to prevent leakage of infectious or cancerous material from the canal. A 
good method of accomplishing this in either corporeal or cervical cancer 
is to circumcise the cervix well beyond the cervicovaginal juncture, and 
then to turn the vaginal flap over the cervix and shut off the canal by 
stitching together the flap edges. 

Does Dr. Horsley always leave in the tubes and ovaries? I think this 
is somewhat hazardous, because of the definite possibility of metastases 
to those organs. 

Another point regards the avoidance of a very unpleasant after-result 
of vaginal hysterectomy, in the form of enterocele. This is avoidable by 
obliteration of the cul-de-sac. Finally, especially in patients who do not 
have relaxed outlets, the Schuchardt incision is an enormous help in 
facilitating the operative approach. 

I feel, as does Horsley, that most of us select the vaginal route too 
infrequently, for the vaginal operation is certainly attended with much 
less shock, and a lessened danger of infection. When the abdominal route 
appears forbidding, as in very stout women, the vaginal method is often 
the one to be chosen. On the other hand, the vaginal enthusiast will often 
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resort to this method when it is unwise, so that at times it is more in the 
nature of a stunt than a method of wisdom. 

In cases of complete prolapse, vaginal hysterectomy is not infrequently 
advisable, and under such conditions is usually very simple. I have been 
impressed with the ease and satisfaction with which one can perform vaginal 
hysterectomy in these patients under local anesthesia, which is an enormous 
advantage to the patients, who are often old and feeble. 

Finally, as most of you know, vaginal hysterectomy is now quite 
popular in Germany and Austria in properly selected cases of cervical 
cancer. While in Germany during the past summer I was impressed with 
the relative ease and thoroughness with which the pelvic organs could be 
extirpated from below. However, this field is a very limited one, in this 
country at least, because of the almost universal employment of radium 
in the treatment of cervical cancer. 

Dr. Curtis F. BurNnam, Baltimore, Md.: My opinion is that one cannot 
formularize and state that cancer of the body of the uterus should be 
treated by radiation alone or by operation alone or by a combination in 
every case. This stereotyping of the treatment is less possible in this field 
than in many others. Each case must be individualized, both from the 
standpoint of diagnosis and treatment. 

Cancer of the body of the uterus occurs relatively late in life. It is very 
common in non-parous and unmarried women. The uterus frequently is 
very large. By radiation alone many cases can be cured. In a series of more 
than 250 treated at the Howard A. Kelly Hospital the five year cure rate 
compares quite favorably with the best five year rate for surgical removal. 
Where ovarian involvement is present, and this is not extremely rare, 
hysterectomy is more ideal than radiation; but in these cases of large 
ovarian tumors and large primary uterine tumors, abdominal hysterectomy 
and not vaginal hysterectomy is the method of choice. 

Let it be remembered that, so far as malignancy is concerned, cancer 
of the body of the uterus presents a most variegated picture. Some are 
decidedly benign. I remember a case sent to me by the late Dr. Reynolds of 
Boston where he had done a curettage six years before and found adeno- 
carcinoma. The patient had declined operation, had been lost sight of, and, 
finally, came to Baltimore where a curettage confirmed his findings and a 
hysterectomy was carried out. The disease was found still limited to the 
endometrium and, as one would expect, this patient has remained well 
now for a number of years. The opposite of this benign type of adenocar- 
cinoma is represented by the highly malignant anaplastic cancers of the 
uterus which may metastasize to any part of the body. Among cancers 
of the body of the uterus, our statistics show a good many subsequent brain 
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accidents. There are comparatively few metastases; most of these accidents 
are associated with arterial changes. 

So far as cancer of the cervix is concerned, I, personally, would not feel 
like operating in any case; and, yet, I realize there is no general acceptance 
that all cases should be treated by radiation. Everywhere abroad men still 
are operating. This is as true of Paris, London, and the various German 
cities as in the cities in America. This comment is made because Dr. Horsley 
has suggested that practically everywhere radiation now is the principal 
method. 

Last winter, I saw some of the vaginal operations in Berlin to which 
Dr. Novak has referred and I must confess that it was an eye-opener to see 
what splendid exposures were obtained and how it was possible to dissect 
out the parametria almost to the pelvic walls and trace the ureters from 
their entrance into the bladder up 5 or 6 inches. I am firmly convinced 
that vaginal hysterectomy has an important position in gynecology and 
that more attention should be given to it in this country. 

To recapitulate, operative methods still can be improved and there is a 
vast field for improvement of methods in radiation and even a greater one 
for the field where radiation and operation are combined. No one method 
can be considered as suitable for all or a great majority of all cases. One 
of our patients with cured cancer of the cervix (well more than twenty 
years) had a large pelvic gland and an advanced fixed cancer of the cervix. 
The treatment in this case was, first, radium and, second, operation, resect- 
ing the right ureter and implanting it in the bladder and the removal 
of the glands on the affected side of the pelvis. 

Dr. J. SHELTON Horstey, Richmond, Va. (Closing): Replying to Dr. 
Novak, in many of these cases I do excise the tube and ovary. With this 
exposure one can easily take out both tubes and ovaries, if they are not 
too large or too adherent. 

As to hernia, the technique of closure obliterates the cul-de-sac quite 
well. The incision turning up a cuff of vagina which he spoke of is excellent 
and was employed in most of these cases with cervical cancer. The table 
of statistics shows the results obtained. There were no deaths and no 
recurrences in cancer of the fundus of the uterus. 

While this is not a large series of cases, so far as it goes it seems to me 
to be quite satisfactory, and it can certainly compare well with radiation 
as a first selective treatment in cancer of the fundus, and is applicable in a 
few cases of cancer of the cervix. 
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GRANULOSA-CELL CARCINOMA OF OVARY 
AS A CAUSE OF POSTMENOPAUSAL 
BLEEDING 


WITH A DISCUSSION OF THE PATHOLOGIC PHYSIOLOGY OF THESE 
TUMORS 


Emit NovAK, M.D., F.A.C.S. 


BALTIMORE, MD. 


HEN one speaks of postmenopausal bleeding, the 
\ \ / thought of cancer at once springs to the mind. This 
is a beneficent mental reflex, and, could it be made 
general among the profession and the laity, a worth-while 
step forward would have been taken in our efforts at the early 
recognition of uterine cancer. The fact remains, nevertheless, 
that in a considerable proportion of cases, postmenopausal 
bleeding will be found to be due to non-malignant causes, 
so that the policy advocated by some excellent gynecologists 
of performing panhysterectomy on the basis of this symptom 
alone, merely because of its common association with cancer, 
is unsound and unnecessarily radical. As bearing on this ques- 
tion, only a few statistical citations need be offered. In a recent 
study Fahmy! found that in at least 56.8 per cent of cases of 
postmenopausal bleeding the cause was of non-malignant type; 
Te Linde? found the proportion of benign cases to be 40 per 
cent; Geist and Matus,*! 42 per cent, and Burger,‘ 62.97 
per cent. 

When a woman well beyond the menopause has had per- 
sistent and free bleeding for a considerable time, and pelvic 
examination reveals no such obvious cause as cancer of the 
cervix, few mistakes will be made if radical operation is 
carried out, for almost always adenocarcinoma of the uterine 
body will be found under such circumstances, although even 
here there will be some exceptions. 

When, however, the bleeding is scanty in amount and of 
short duration, the cause will frequently be found to be some 
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relatively simple benign lesion. On one day recently I curetted 
for diagnostic purposes two women, aged fifty-six and fifty- 
seven, who had been having postmenopausal bleeding, one for 
two months and one for three weeks. In both the bleeding was 
obviously of intrauterine origin, with the natural suspicion of 
adenocarcinoma. In neither was malignancy found, the first 
case revealing a perfectly benign endometrial polyp, the other 
a chronic senile inflammation of the cervical canal, with con- 
siderable vascular granulation tissue, associated with a 
marked cervical stenosis which no doubt had, by interference 
with drainage, exaggerated and perpetuated the infection. 
Innumerable such examples might be adduced from the prac- 
tice of every gynecologist. 

The point to be stressed is that women should rarely be 
subjected to extensive radical operations, with their inevitable, 
if not great, proportion of mortality, on the mere assumption 
of cancer, when it is so easy, by such simple procedures as 
diagnostic curettage and microscopic examination, to separate 
the benign from the malignant. This theme will not be elabo- 
rated, for it would carry us beyond the immediate scope of this 
paper, and I have discussed it at length in two previous 
communications.’ 

The purpose of this paper is to call attention to a cause of 
postmenopausal bleeding which I believe is rarely considered 
by the surgeon, and which likewise has not achieved general 
recognition by pathologists. I refer to the so-called granulosa- 
cell carcinoma of the ovary. Other types of ovarian malignancy 
may of course produce uterine bleeding, but the bleeding 
caused by granulosa-cell tumors is rather distinctive in that it 
is most often of a periodic character. From the woman’s 
standpoint, therefore, it represents an apparent re-establish- 
ment of the menstrual function, perhaps many years after she 
has passed through the menopause. These tumors are of the 
greatest interest from a biological point of view, and it is 
especially for this reason that I have thought it worth while, 
in spite of their relative rarity, to call them to your attention. 
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Granulosa-cell carcinoma of the ovary, as the name indi- 
cates, is made up of cells identical with the granulosa cells sur- 
rounding the ovum in the ovarian follicles. It is now generally 
accepted that the tumors do not arise in the adult follicle, but 
that they are derived from granulosa-cell rests left over in the 
process of oéphorogenesis, in an early stage of ovarian develop- 
ment. Such rests can be quite frequently demonstrated in very 
young ovaries, and at times in the adult organ. 

Various types of granulosa-cell carcinoma are described, 
such as the folliculomatous (folliculoma ovarii or von Kahlden 
type), the cylindromatous, the diffuse, and the sarcoma-like 
varieties. For a fuller description of the pathology and histo- 
genesis of these tumors the reader may be referred to a recent 
paper by Novak and Long.® They vary considerably as to the 
degree of malignancy, but most often this is low, certainly as 
compared with other forms of ovarian cancer. In a proportion 
that can probably, from the study of reported cases, be put at 
about 10 per cent, the malignancy is of high degree, the tumors 
at times recurring rapidly after even radical operations. One 
of the cases reported in this paper (Case 11) is of this type. 

Very often these tumors have been encountered in women 
beyond middle life, so that their pertinence to the subject of 
postmenopausal hemorrhage is apparent. They are frequently, 
however, seen during the reproductive epoch, and, in at least 
6 reported cases, including 3 described by the present author in 
a recent paper,’ they have been encountered in young children. 

As with certain other neoplasms of endocrine glands, the 
constituent cells retain their physiological capacity to secrete 
their characteristic hormone, which in the case of granulosa- 
cell tumors is folliculin (female sex hormone, theelin, oestrin). 
That this is actually the case has been shown not only by blood 
and urine hormone studies, but by demonstration of the fact 
that portions of the tumor, when implanted into castrated 
animals, produce the characteristic phenomena of oestrus. 

It is not difficult, therefore, to explain the characteristic 
symptoms produced by these tumors, especially when they 
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occur in children, before the normal onset of reproductive 
physiology, or in old women, after the cessation of reproductive 
function. In all 6 of the reported cases in which these tumors 
have occurred in children, premature puberty has been noted, 
with precocious menstruation, marked mammary hypertrophy, 
the growth of hair in the axillae and on the genitalia, and 
accelerated skeletal development. 

When such tumors occur in elderly women, perhaps far 
beyond the menopause, the production of large quantities of 
folliculin brings about a species of genital rejuvenation. The 
uterus, normally very atrophic in the postmenopausal patient, 
becomes as large as, or perhaps larger than, that of a patient 
in the reproductive years, while the endometrium, character- 
istically thin and atrophic, exhibits a more or less marked 
degree of hyperplasia. The latter lesion, so common in younger 
women in association with the so-called functional uterine 
bleeding, is accepted as due to an excessive and prolonged 
folliculin stimulation. It is not encountered in old women 
except when a similar hyperfolliculinism is operative, and 
this, so far as we know, is only with the granulosa-cell tumors. 

Characteristically the bleeding in these patients is periodic 
and at least pseudo-menstrual, as already mentioned. This 
fact is of no little importance in view of the present interest 
in the hormone mechanism of the bleeding stage of the men- 
strual cycle. It furnishes additional proof that periodic bleed- 
ing, not clinically distinguishable from genuine menstruation, 
can occur in the entire absence of ovulation, for ovulation 
does not occur in these cases of granulosa-cell tumor. That 
menstruation without ovulation may also at times occur during 
the reproductive epoch is accepted by an increasing number 
of us, and this will probably explain certain cases of sterility 
where no other abnormalities can be discovered in either 
husband or wife. 

Furthermore, the fact that folliculin is apparently the only 
ovarian hormone concerned in the periodic hemorrhages 
produced by granulosa-cell tumors, for corpora lutea are not 
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found, adds important evidence to the growing viewpoint 
that the bleeding of menstruation is due to periodic drops 
in the level of folliculin content of the blood, rather than to 
the withdrawal of the corpus Iuteum hormone (progestin), 
as had been formerly believed by most gynecologists. As to 
the cause of this periodic drop in folliculin, the available 
evidence indicates that it is due to the reciprocal relations exist- 
ing between the functional activity of the ovary and that of the 
anterior hypophysis. When the folliculin level reaches a certain 
point, the secretion of the pituitary is inhibited, as Hisaw and 
his coworkers* and Moore’ have shown. This brings about 
a drop in ovarian activity, for the latter is dependent upon 
the action of the anterior lobe. A bleeding phase thus ensues as 
a result of this self-regulatory, thermostat-like relation between 
the two glands, and this alternation of non-bleeding and 
bleeding phases may recur indefinitely. 

From the standpoint of the clinician the moral to be drawn 
is that if, In a case of uterine bleeding many years after the 
menopause, diagnostic curettage yields a frank hyperplasia 
instead of carcinoma, one should always suspect the existence 
of granulosa-cell carcinoma of the ovary. So characteristic 
is the association of hyperplasia and this type of neoplasm 
in elderly women with bleeding which is definitely periodic 
and pseudomenstrual that, even if no tumor is palpable, I 
believe that laparotomy is indicated, as several German 
authors have urged. If a tumor is felt in either ovary, the 
suspicion of granulosa-cell tumor becomes a strong probability. 
It should be added, however, that the significance of hyper- 
plasia and periodic bleeding for the first year or so after ap- 
parent menopause is very much less, for it is not rare to find 
simple dysfunctional bleeding under such conditions, without 
noteworthy ovarian pathology, as with functional hemorrhage 
in general. 

The possibility of making a “physiological diagnosis”’ 
even if no ovarian tumor is palpable, is indicated by the 
following case recently observed by myself. 
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Case 1. The patient, aged fifty-seven, the wife of a fellow surgeon, 
had passed through a normal menopause at the age of forty-seven. Six 
months previously she had had an attack of moderate uterine bleeding 
lasting three or four days, and resembling, as she said, a normal men- 
struation. Furthermore, it had been accompanied by a sense of heaviness 
and weight in the pelvis, similar to what the patient had experienced with 
her periods during reproductive life. At about four week intervals since 
then she had had recurrences of the same sort of bleeding, accompanied 
by the same menstrual molimina. The last attack of bleeding had occurred 
about twenty-four days before operation. 

Pelvic examination revealed a moderate laceration of the cervix, with 
no suggestion of inflammatory change or of malignancy. The uterus showed 
marked diffuse enlargement, being about the size of a two months preg- 
nancy, though this was obviously due in part to the presence of a number 
of small myomata. Noenlargement of the ovaries or tubes could be palpated. 

A diagnostic curettage, on June 24, 1933, yielded a considerable amount _ 
of polypoid tissue which did not, however, suggest adenocarcinoma. Frozen 
sections showed a typical and marked hyperplasia. This finding, in a woman 
ten years beyond the menopause, pointed to the probability of a granulosa- 
cell tumor in one or the other ovary, although no tumor could be felt. A 
laparotomy was considered indicated, and was at once proceeded with. The 
uterus, in addition to its increased size, was found to be of dark reddish- 
blue hue, its vascularity being quite different from that of the usual senile 
organ. The ovaries and tubes were grossly normal, the left ovary being 
slightly larger than the right. Panhysterectomy and bilateral salpingo- 
oophorectomy were done. 

The patient’s convalescence was uneventful, and she has remained well 
since the operation. At a recent examination, made only a few days ago, 
she volunteered the information that her only complaint was that, for a 
short time after operation, she had had to pass through a “‘second meno- 
pause,’ with a moderate degree of characteristic vasomotor symptoms, 
especially hot flushes. 

Pathologic examination showed the uterus to be considerably larger 
than the usual multiparous uterus of a woman during menstrual life, and 
it contained several small interstitial myomata. The cervix showed a deep 
bilateral laceration. The mucosa, where it had not been removed by the 
curette, was shaggy and polypoid, and in some places was 8 to 10 mm. in 
thickness. 

The tubes and ovaries were grossly normal in appearance. The right 
ovary was of senile appearance, measuring 3 cm. in length, and presented 
no noteworthy features on section. The left ovary was slightly larger, 
measuring 3.5 cm. in length, and it likewise appeared normal. On cutting 
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into it, however, an interesting picture was revealed, as shown in Figure 1. 
At the distal pole of the ovary was a small, thin-walled cyst, apparently 
follicular, measuring 1.5 cm. in diameter. In immediate contact with it, at 


Fic. 1. Case 1. Small granulosa-cell tumor(x) in left ovary. * 


the proximal pole, was a round solid little tumor, also 1.5 cm. in diameter, 
and of golden-yellow color. 

The microscopic examination of the endometrium showed, for the most 
part, a definite and marked hyperplasia, as shown in Figure 2. There were 
areas of the mucosa, however, in which the gland epithelium, of the more 
superficial layer, revealed definite evidence of secretory activity, so that 
the whole picture suggested a secretory effect superimposed upon an 
existing hyperplasia. (Fig. 3.) The significance of this unusual picture will be 
discussed. 

The histological examination of the small tumor of the left ovary showed 
it to be made up, rather homogeneously, of fairly uniform cells of oval or 
spindle shape. The nuclei were rather dark-staining, with some hyper- 
chromatosis, and occasional mitoses. The tumor therefore seemed to be a 
spindle-celled sarcoma. Closer examination, however, showed a somewhat 
different picture in the peripheral portions of the tumor, where the tubular 
and strand-like arrangement of the cells at once suggested a granulosa- 
cell origin. 

Even more interesting, however, is the presence, also chiefly in the 
peripheral areas, of large, polyhedral cells, with eosin-staining cytoplasm, 
arranged in fairly large fields in some places, while in others they flow 


* A number of the illustrations in this paper have been omitted. They will be included 
in a forth-coming paper by the author. 
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centrifugally in broken cords toward the center of the tumor. (Fig. 4.) 
They look not unlike lutein cells, and their distribution suggests that they 
may represent a metamorphosis of the granulosal cells, just as lutein cells 


Fic. 2. Case 1. Endometrium, showing typical hyperplasia, with typical swiss-cheese 
gland pattern. 


in the normal corpus luteum are derived from the granulosa. The possi- 
bility of the swelling and the changed staining reaction representing a 
degenerative process can not be excluded, but it seems very improbable. 
The tendency of many who have described tumors of this general class 
has been to interpret any unusual type of cells as perhaps representing 


interstitial cells,’’ but as a rule such a supposition is purely gratuitous. 


Discussion: There are several features of unusual interest 
in this case. In the first place, as already mentioned, the 


\ ‘tr; ~ SET? 
te 
ia. 


GRANULOSA-CELL CARCINO..1A OF OVARY 603 


diagnosis was based on considerations of pathologic physiology 
rather than anatomical findings. The second point of interest 
is the sarcoma-like picture presented by a tumor which, 


Fic. 3. Case 1. Superficial portions of endometrium removed by curette, and showing 
definite secretory activity in gland epithelium. 


to produce its effects, has obviously secreted considerable 
amounts of folliculin, and which is undoubtedly of granulosa- 
cell origin. There is nothing surprising in this if we remember 
that the granulosal epithelium is of mesenchymal origin. 
Whether we cling to the older viewpoint that the follicular 
apparatus is produced by invasion of the ovarian mesenchyme 
by the coelomic epithelium, or whether we accept the increas- 
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ing evidence for the correctness of Fischel’s view’ that 
both the granulosa and the stroma are formed by the ovarian 
mesenchyme, in either event the kinship of the two tissues 


Fic. 4. Case 1. Extending vertically through this field is a broad seam of large polyhedral 
lutein-like cells, cystoplasm of which takes a bright pinkish eosin stain which brings 
them in sharp contrast with sarcoma-like cells making up most of tumor. Numerous 
strands of these lutein-like cells seem to run centripetally from larger islands near 
periphery of tumor. Often, as seen in this section, there seems to be a direct transition 
of sarcoma-cells into lutein-like elements. 


is so close that tumors arising in early stages of differen- 
tiation may assume the type of either carcinoma or sarcoma. 
In many granulosa-cell carcinomas of the more usual types, 
it Is common to find areas resembling sarcoma, and which 


4 
%/ 
v7 
‘ 4 4 
> 4 
Re ~ j ? 4 ; 
; 


GRANULOSA-CELL CARCINOMA OF OVARY 605 


to all intents and purposes are sarcoma. In the present case, 
the tumor, in spite of Its essentially sarcoma-like pattern, 
has exactly the same endocrine effect as other granulosa-cell 
tumors, and this is what one might expect. 

The third and most interesting feature is the presence of 
secretory activity in some of the endometrial glands, though 
this is not sufficient to blot out the prevailing hyperplasia 
pattern. With this may perhaps be correlated the finding of 
the large polyhedral lutein-like cells in the tumor. The secre- 
tory epithelium in the endometrium presupposes the presence 
of progestin, which, so far as we know, is produced only by 
lutein cells. Whether the anterior hypophysis is in some way 
linked up with this lutein-like transformation of some of the 
tumor cells, and just how such an effect could be produced, 
we know too little to do more than speculate. It is of interest 
to note, however, that similar secretory and even decidua-like 
pictures have been described with other granulosa-cell tumors 
of the ovary, as in the case of Arnold, Mathias and Boerner," 
and that of Dworzak.'” 

Were it possible to explain such cases satisfactorily, a great 
step would probably have been made in our knowledge of 
reproductive physiology in general. The mere fact that the 
lutein cell is only a modified granulosa cell would at once 
suggest that the chemical relation between folliculin and 
progestin, when it is finally worked out, will prove to be a 
very close one indeed, and that progestin will perhaps prove 
to be just as truly and directly a derivative of folliculin as 
the lutein cell is of the granulosa cell. 

Finally, attention may again be called to the interesting 
fact that symptoms of what the patient herself designated 
as a “second menopause”’ followed removal of the tumor. 
This observation, so far as I know, has been previously made 
in only one case (Schulze'*), but it would seem that such an 
occurrence might be expected as a result of the abrupt 
cessation of folliculin production following removal of the 
tumor. 
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In addition to this case, we have had an opportunity of 
studying 4 others of similar nature in the laboratory of Gyneco- 
logical Pathology of the Johns Hopkins Hospital. Two of 
these have been previously reported by R. W. Te Linde, so 
that I shall not detail them here. Suffice it to say that in both 
these cases the patient, after passing through a normal meno- 
pause, noted an apparent re-establishment of menstruation, 
in one case twenty-two years, and in the other eight years 
previously. In the first of these, a patient of sixty-five, curet- 
tage had revealed a typical hyperplasia of the endometrium. 
In the other, a woman of fifty, the endometrium was not 
available for study, only the large ovarian tumor being re- 
moved. In both of these cases the neoplasm was of large size 
and of course readily palpable. 

Two other cases of granulosa-cell carcinoma during the 
postmenopausal epoch have been revealed by a recent re- 
survey of our ovarian tumor material. 


Case uu. M. S., aged fifty-six, was admitted March 31, 1903, com- 
plaining of vaginal bleeding. A normal menopause had occurred five years 
previously. Three years before admission she had begun to have periodic 
bleeding every three weeks, the flow lasting from one to seven days, and 
being usually profuse and clotted. Six weeks before admission she experi- 
enced severe pain in the lower abdomen, and, on being examined by her 
physician, was told she had a pelvic tumor. 

Examination revealed an abdominal tumor palpable just above the 
pubes, and apparently springing from the pelvis. Bimanually the tumor 
was found to fill the pelvis, so that the uterus could not be distinguished. 
It was very firm and immovable. 

Operation revealed a large adherent cystic tumor of the left ovary, 
evidently malignant. Panhysterectomy and double salpingo-odphorectomy 
were performed. No metastases and no enlarged glands were noted. The 
patient was discharged on April 16. She remained well until August of 1904, 
when she began to suffer with severe, intermittent lower abdominal pain. 
In November a tumor was again noted in the lower abdomen, and she 
re-entered the hospital December 23, 1904. 

Examination showed the patient to be extremely weak and emaciated. 
There was a large, rather soft mass filling the entire lower abdomen to the 
level of the umbilicus, and the pelvis was likewise filled with a semi-cystic 
mass firmly fixed to the lateral pelvic walls. There seemed no doubt as to 
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the presence of a large recurrent ovarian carcinoma. Because of the hope- 
lessness of the condition and the extremely poor condition of the patient, 
no operation was done, and the patient was discharged, presumably to die. 


Fic. 5. Microscopic appearance of granulosa-cell carcinoma in Case u1. As is so common, 
other patterns are seen in other parts of tumor. 


Pathologic examination showed the uterus slightly enlarged. The 
mucosa was thickened and there was a rather large endometrial polyp at 
the fundus. The tumor of the left ovary measured 12 cm. in diameter. It 
was well encapsulated and smooth, though lobulated. On section its con- 
sistency was soft and granular, and it showed many small cystic cavities, 
together with several areas of hemorrhage. 

Microscopically the endometrium was found to show a definite hyper- 
plasia. The ovarian tumor was found to be a very typical granulosa-cell 
carcinoma of the so-called diffuse variety. 
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Case. T. P., aged forty-six, was admitted June 28, 1905, complain- 
ing of lower abdominal pain and an abdominal tumor. An apparently 
normal menopause had occurred in March, 1904. One year later the periods 
had recurred, and since then she had menstruated regularly every four 
weeks, the flow lasting three to seven days. There had been six normal 
pregnancies, the last nine years ago. She had recently noticed a tumor in 
the right lower quadrant, and had suffered much with pain in the entire 
lower abdomen. 

Examination revealed a bulging, rather immovable tumor extending 
from the symphysis to the umbilicus. There was shifting dulness in both 
flanks. The cervix was large and rather soft, while the fundus could not be 
differentiated from the tumor, which filled the pelvis. 

Operation, on July 1, revealed a large cystic, intraligamentous tumor 
of the right ovary. The uterus was large and myomatous, while the left 
ovary contained a small follicular cyst. Panhysterectomy and bilateral 
salpingo-oéphorectomy were performed. Convalescence was uneventful, 
and the patient was discharged July 25. 

Pathologic examination showed the uterus to be large, and very thick- 
walled, measuring 10 cm. in length. It contained no myomata. The endo- 
metrium was, like that of Case 11, thickened and polypoid. The left ovary 
contained a small infected cyst. The tumor of the right ovary measured 
24 X 15 X 8 cm. and was irregularly lobulated. Its cut surface presented 
many small cavities and some of larger size. Between these the tissue was 
soft and granular, and in some places of yellowish color. 

Microscopic examination of the endometrium showed a well-marked 
hyperplasia, with no evidence of secretory activity in the endometrium. 
The tumor of the right ovary was revealed as a typical granulosa-cell 
carcinoma, presenting the varied pictures so commonly observed. In some 
places it is of a diffuse type, in others it presents a finely tubular structure, 
in still others it is of cylindromatous pattern. (Fig. 5.) 


SUMMARY 


A cause of postmenopausal hemorrhage not generally 
recognized by surgeons and pathologists is granulosa-cell 
carcinoma of the ovary. While rather rare, this tumor is of 
great biological interest, particularly because the tumor cells 
produce folliculin, and thereby, in the postmenopausal patient, 
bring about a species of rejuvenation in the uterus. Menstrua- 
tion, or at any rate a periodic bleeding, is re-established, and 
the uterus often is as large as, or larger than, its pre-meno- 
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pausal size. Hyperplasia of the endometrium, a condition 
commonly observed only during the reproductive years, is 
noted in these patients. When well-marked hyperplasia of the 
endometrium is revealed by diagnostic curettage, In cases 
of bleeding in elderly women, there should be strong suspicion 
of granulosa-cell ovarian tumor, even though none can be 
felt, and laparotomy would seem justified. If a tumor can be 
palpated, the suspicion becomes almost a certainty. 

Three additional cases of this type are reported, including 
one in which the tumor was of very small size, so that it caused 
no ovarian enlargement. This tumor proved to be of especial 
interest, not only because of its unusual histological structure, 
but because of the pathologic physiological effects which it 
produced upon the endometrium. The possibility of lutein-like 
transformation of the granulosal cells of the tumor is discussed 
as a possible explanation of the secretory changes seen in 
some of the endometrial glands. The significance of granulosa- 
cell tumors is discussed also from the standpoint of other 


physiological problems, such as the cause of menstrual bleed- 
ing, and the possibility of menstruation without ovulation. 
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DISCUSSION 


Dr. Curtis F. Burnam, Baltimore, Md.: Will Dr. Novak be 
kind enough to tell us how malignant these tumors are and how 
often they are associated with general metastases? I believe we 
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have at present a granulosa tumor in a little girl from the Gynecological 
Clinic at Johns Hopkins Hospital. After operative exploration, she was 
treated by radiation with a disappearance of the pelvic tumor. Now, 
months later, a large tumor has developed in the upper abdomen. 

In another child, at the time of treatment eleven years of age, now nearly 
twenty years ago, huge bilateral ovarian tumors were found. These tumors 
disappeared under radiation. The girl went through school and college 
and now is teaching in Baltimore. 

Dr. Emit Novak, Baltimore, Md. (Closing): Somewhere between 5 
and 10 per cent of these tumors are very malignant, recurring often with 
great rapidity. As a rule, however, the degree of malignancy is relatively 
low, so that many cases have remained well after removal of the adnexa 
on one side alone. The recurrence, when it occurs, may be local or it may 
be distant, as in the long bones. The case of the child mentioned by Dr. 
Burnam is one with which I am familiar, but it was not one of granulosa- 
cell carcinoma. It was a disgerminoma or seminoma, which is a very 
different tumor, both pathologically and histogenetically. Radium has 
been used in only a few cases of granulosa-cell tumors, but at times, as 
in the case reported by Philipp, with success. The Aschheim-Zondek test, 
with a few exceptions, has been negative. 

I did not have time, in my summarizing presentation, to discuss all 


the interesting biological aspects of these tumors. Not the least of these 
is the mechanism of the bleeding, which, as I tried to show, is due to the 
endocrinological correlation between the anterior hypophysis and the 
ovaries. 


ANEURYSM 


A REVIEW OF 62 CASES* 


Daniet C. ELKIN, M.D., F.A.C.S. AND 
James L. CAMPBELL, M.D., F.A.C.S. 


ATLANTA, GA. 


HIS study was undertaken in order to review a number 

of cases of aneurysm treated by operation. All of the 

patients were operated upon by the authors, either 
singly or together and as such represent a personal experience 
extending over twelve years. The majority were treated at 
the Emory Division of the Grady Hospital, but some private 
cases treated elsewhere are included. Three of the aneurysms 
developed in the same patient. Fifty-five patients were ne- 
groes, 5 were white; 53 were males; 7 were females. The oldest 
was fifty-six years old, the youngest six months. 

No attempts have been made to review the already volu- 
minous literature of the historical development of the subject, 
or discuss in detail diagnosis or operative procedures, other 
than to point out what seemed to us to be the best method 
suited to a particular case. Those lesions commonly described 
as aneurysm are included; that is, the true arterial dilatation, 
the false aneurysm or pulsating hematoma, and the arteriove- 
nous fistula. 

Table 1 shows that 20 cases fall in the first group, 24 in the 
second group, and 18 in the third group, which includes two 
cirsoid aneurysms. 

Table 11 shows the anatomical location of the lesions. The 
principal peripheral vessels are seen to have been affected. 
Although a number of aneurysms of the thoracic and abdomi- 
nal aorta have been seen, we have not attempted an operation 
at this site. 


* From the Department of Surgery, Emory University. 
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Of the 62 patients treated, 3 died. The remainder were 
well on leaving the hospital, and a number have been followed 
for a varying length of time. There was one recurrence, due 


TABLE I 


CASES OF ANEURYSM, 


EMORY UNIVERSITY 


Pulsating hematoma................. 
Arteriovenous fistula................... 


Cirsoid 

Total 
Died following operation 
Recurred (improved) 


TABLE II 


ANATOMICAL LOCATION OF LESIONS 


Carotid: 
Spontaneous. ... 
Arteriovenous. 
Femoral: 
Pulsating hematoma. 
Popliteal: 
Spontaneous........ 


Pulsating hematoma................ 


Arteriovenous 
Tibial and Peroneal: 
Spontaneous 
Pulsating hematoma................ 
Radial and Ulnar: 
Spontaneous 


I 


Vertebral: 

Spontaneous 
Subclavian: 

Pulsating hematoma 

Arteriovenous 
Axillary: 

Pulsating hematoma 
Brachial: 

Pulsating hematoma 
Temporal: 

Pulsating hematoma. . 

Arteriovenous 
Digital: 

Pulsating hematoma 

Arteriovenous 
Pulsating Exopbtbalmos: 
Cirsoid: 


to an incomplete operation upon an arteriovenous fistula. 
In one instance, gangrene, necessitating amputation of the 


leg, followed. 


SPONTANEOUS ANEURYSM 


There were 20 true aneurysms in this series. They were 
found in six vessels, the great majority being popliteal, femoral, 
and carotid (Table 11). In these cases there was no history 
of trauma, the lesion came on spontaneously, and as a rule 
slowly and insidiously. The etiology was not always certain, 
but in 14 cases the Wassermann reaction was positive, and 
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syphilis was assumed to be the cause in all. Eighteen were 
males, 2 were females. While most of the patients were con- 
scious of a slowly growing tumor for several months before 
applying for treatment, there were several in whom the 
aneurysm ruptured into the surrounding tissues, and at the 
time of operation both a true and a false aneurysm was found. 
Such a condition is perhaps best described as a consecutive 
aneurysm. This rupture was always accompanied by pain 
which was usually the reason the patient sought hospital 
care. The problem in these cases, as in all aneurysms, was to 
completely extirpate or obliterate the lesion and at the same 
time preserve a collateral circulation sufficient to nourish 
the part distal to it. This was done by one of three methods: 
(a) extirpation of that portion of the artery occupied by the 
aneurysm, (b) obliteration by sutures placed within the opened 
sac (Matas), or (c) the placing of a band of fascia proximal 
to the aneurysm and thus producing clotting by slowing the 
flow of blood. These methods in reality accomplished the same 
purpose but the method of Matas has the decided advantage 
in avoiding any injury to collateral paths. 

Of the 20 cases of true aneurysm, 7 patients have been 
treated by fascial bands, 9 by aneurysmorrhaphy, one by 
proximal and distal ligation and packing, 2 by total extirpa- 
tion, and one by proximal ligation. 

The most difficult problem in this type of lesion was that 
encountered in aneurysm of the common carotid artery, of 
which there were 5 in this series. Ligation of this vessel is likely 
to produce hemiplegia, since the collateral circulation is poor 
and response to stimulation of this circulation is uncertain 
and difficult to produce. It is here that the fascial band for 
the purpose of slowing the blood stream and allowing clotting 
in the sac has its best field. The 5 cases of aneurysm of the 
common carotid artery were all treated by placing a band of 
fascia about 1.5 cm. wide just below the lesion and suturing 
it with silk. It was placed tightly enough to obliterate all 
but the slightest pulsation. Three of the patients recovered 
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without complications. In one (Case 111), there was a recurrence 
after five months which was then successfully treated by 
proximal and distal ligation. There was no hemiplegia and the 
patient is well after five years. The other patient (Case tv), 
developed a transient hemiplegia, but is now completely 
well eight years after operation. 

Aneurysm of the vessels of the extremities does not present 
the same difficulty of collateral circulation as do those of the 
carotid since the circulation is better and is more easily stimu- 
lated by artificial measures. Danger of gangrene exists, but 
the presence of the aneurysm and the slowing of blood through 
a main vessel is in itself a stimulus to collateral circulation. 
In any event, the efficiency of the collateral circulation should 
be tested before operation and the circulation stimulated by 
manual compression or the use of the Matas mechanical 
compressor. The type of operation will, to a large extent, 
depend on the efficiency of the circulation. One difficulty in 
the treatment of aneurysm of the lower extremities is that the 
sac Is so friable and devitalized by pressure that obliterating 
sutures tear out of the wall. In several instances, after opening 
the sac, evacuating all blood and clots, and suturing each 
opening, the sac has been packed loosely with vaseline gauze. 
This is removed and replaced daily and the wound irrigated 
with saline solution. These wounds heal rapidly and we have 
not had any secondary hemorrhage or recurrence in those so 
treated. While it is better in principle to obliterate the sac, 
there is certainly more danger of infection and secondary 
hemorrhage where devitalized and occasionally necrotic 
walls are sutured. 

There were 4 true aneurysms of the femoral artery in this 
series. Two patients (Cases vii and vii1) were treated by partial 
occlusion with a fascial band and were cured. The other 2 
patients (Cases vi and 1x) were operated upon with a tourni- 
quet applied, the sac opened, the openings sutured, and the 
sac packed. Healing occurred without complication. 
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There were 7 spontaneous aneurysms of the popliteal 
artery. Five of these had ruptured into the subcutaneous 
tissues and were quite large. In 3 (Cases x, xu, xv) the sac 
was opened, the clots evacuated, the openings sutured, and 
the wounds packed. In 2 (Cases xiv and xv1) an obliterative 
aneurysmorrhaphy was done. In one (Case x1), proximal and 
distal ligation with fascial bands and obliteration of the sac 
was performed. One patient (Case x11) entered the hospital 
two days after rupture of his aneurysm. He had noticed a 
pulsating mass in the right popliteal region for three weeks. 
Two days before entrance to the hospital he had experienced 
sharp pain in the region of his knee and at the same time 
noticed a marked increase in the size of the tumor. When 
examined his leg was cold and numb and there was no pulsation 
in the dorsalis pedis or posterior tibial arteries. There was no 
pulsation, bruit, or thrill in the aneurysm, which was about 
7 inches in diameter. Immediate operation was done. The sac 
was opened and about 1000 c.c. of old clots evacuated. There 
was no bleeding from the sac, and thrombi were found to 
extend into the proximal and peripheral vessels. These were 
removed so far as possible but without producing bleeding. 
The popliteal vein was ligated in the hope of helping the circu- 
lation, and the wound closed. There was no improvement in 
the circulation and a rapidly developing gangrene necessitated 
amputation. 

Four other spontaneous aneurysms were treated in this 
series; one of the posterior tibial, one of the radial, one of the 
ulnar, and one of the vertebral artery. 

The aneurysm of the posterior tibial artery (Case xvi1) was 
treated by proximal and distal ligation, and packing of a 
very large sac. That of the radial artery (Case xviir) was 
completely excised. In the ulnar aneurysm (Case xix), the 
sac was excised and a lateral opening in the vessel closed 
without obliterating the lumen. 

The aneurysm of the vertebral artery, which filled the neck 
and had eroded the vertebrae, was treated by ligation of the 
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artery. This patient died in a few hours after operation from 
edema of the larynx. 


FALSE ANEURYSM 


There were 24 cases of false aneurysm or pulsating hem- 
atoma in this series. Table 11 shows their distribution in the 
principal arteries. Small vessels, such as the temporal and 
digital, as well as the subclavian and femoral, were the seat 
of the injur’’. 

The preblem of treatment was for the most part like that 
of the spontaneous variety; that is, closure of the arterial 
wound, extirpation, or obliteration of the sac without inter- 
ference with the collateral circulation. As a rule, the patients 
applied for treatment earlier with this type of lesion, since it 
was associated with a wound and was not insidious in its onset. 
External bleeding, slight or profuse, occurred frequently, or 
pain from pressure on nerves caused the patient to seek early 
relief. 

Several factors influenced the time of operation. External 
hemorrhage, nerve pressure, or threatened gangrene required 
early treatment. If these factors were not present, a wait of 
two or three weeks in the hospital was advised in order for 
collateral circulation to be established, and in order to allow 
any infection caused by the original injury to subside. 

Stab wounds and gunshot wounds were the most common 
cause, but blows from blunt instruments, a fall, or even a 
trivial wound with a splinter was given as the causative agent. 
The patient usually gave a history of such an Injury with 
immediate hemorrhage, either slight or severe. Two or three 
weeks later a pulsating mass was noted at the point of injury 
and frequently pain or paralysis from pressure on nerves 
was noted. 

Treatment in this series was carried out as in the cases 
of spontaneous aneurysm; by opening the sac under tourniquet 
control, evacuating the clot, and obliterating the sac by endo- 
aneurysmorrhaphy. In this type the sac was as a rule less 
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friable, and complete obliteration with closure of the wound 
easier to accomplish. 

The cases offering the greatest technical difficulties were 
those of the subclavian artery (Cases xx1 and xx11). The close 
adherence of the cords of the brachial plexus, which were 
stretched across the thin, friable sac in both instances, made 
the dissection long and tedious. In both cases the clavicle 
was removed. In one case (Case xx1) the artery was tied 
proximally and distally and the sac obliterated by sutures 
placed within it. In the other (Case xx11) proximal ligation 
was done, followed by obliteration in a similar manner. In 
both a brachial plexus paralysis, caused by pressure, was 
quickly relieved. 

One patient (Case xxx111) with a false aneurysm died as a 
result of secondary hemorrhage. The aneurysm had been 
opened by the patient and some intection was undoubtedly 
present at the time of operation. 


ARTERIOVENOUS FISTULA 


Sixteen instances of arteriovenous fistula were treated in 
this series. A number of vessels were involved but it was more 
frequent (g instances) in the carotid and femoral vessels. 
All were traumatic except one, a small congenital fistula, 
between the common carotid artery and the internal jugular 
vein. 

This type of lesion often presents great difficulties. The 
most advantageous time for operation and the method to be 
employed in eradicating the communication must be decided 
upon. Early operation has the advantage of preventing cardiac 
and peripheral circulatory disorders. A delay in operating 
allows time for the establishment of an adequate collateral 
circulation and the healing of the original wound. Early 
operation will frequently permit separation of the communica- 
tion and closure of the wounds in the artery and vein. In 
any event, operation need not be delayed for a long period 
of time, since sufficient collateral circulation will probably 
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be established by the time the original wound has healed and 
is free of infection. In 2 cases of traumatic arteriovenous fistula 
between the common carotid artery and the internal jugular 
vein (Cases x_v and xLv1) it was possible to choose the time 
for operation, since the patients entered the hospital soon 
after the injury. In one the operation was performed twenty- 
two days after the injury, and the opening in the artery and 
vein was closed without interrupting the blood flow through 
the vessels. The other was treated in a similar manner thirty 
days after the injury. 

If operation is performed several months after development 
of the fistula, it would seem to make little difference what 
method is used so long as the communication is completely 
eradicated. Since collateral circulation is by that time well 
established, quadruple ligation and complete excision is the 
method of choice, and in this series was successfully employed 
in 7 instances (Cases LI, LII, LV, LVI, LVI, LVIII, LIx), 4 of which 
involved large vessels. It was also the method employed in 2 
patients with cirsoid aneurysm (Cases Lx1 and Lx11), a condi- 
tion which resembles arteriovenous fistula with the difference 
that in the latter condition the communication is usually single, 
whereas in the true cirsoid there are multiple communications. 

The futility of multiple ligation without excision is shown 
by Case tv. Here a communication of long standing was 
found between the profunda femoris artery and vein. Proximal 
and distal ligation of the femoral artery and vein and dis- 
tal ligation of the profunda artery and vein were done. AI- 
though there was definite improvement, the condition was 
not cured, since all collateral vessels entering the fistula were 
not eliminated. 


CASE REPORTS 


Spontaneous Aneurysm 


Case 1. W. A., male, aged thirty-eight, No. 2713. Right common 
carotid. Patient noticed a slowly increasing pulsating mass in right side of 
neck one year before entering hospital. There was a large aneurysm in the 
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right common carotid artery with expansile pulsation, systolic thrill and 
bruit. Wassermann reaction positive. Operation, June 3, 1925. Artery 
exposed below aneurysm and ligated with band of fascia lata sufficiently 


Fic. 1. Case 11. Spontaneous aneurysm of right common carotid artery. Successfully 
treated by occlusion with fascial band. 


tight to stop pulsation and bruit. Following operation there was no cerebral 
disturbance, mass shrank in size, and one year after operation had dis- 
appeared except for some induration. Result, well, eight years after 
operation. 

Case u. S. B., male, aged twenty-eight, No. 24619. Right common 
carotid. Patient noticed a mass in right neck for five weeks before entering 
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hospital, slowly growing larger, pulsating, and causing considerable pain 
at night. Mass was 6 X 6 cm. with expansile pulsation, no thrill, no bruit. 
Wassermann reaction positive. Operation, May 5, 1927. Artery exposed 
below aneurysm. Fascial band applied and tightened until pulsation 
stopped. Within next two weeks blood was twice aspirated from mass. 
It slowly decreased in size. There were no cerebral symptoms and there was 
no evidence of aneurysm five years after operation. 

Case ur. D. S., female, aged thirty-six, No. 24064 and No. 25280. 
Right common carotid. Patient noticed small pulsating lump in right side 
of neck for four years which gradually increased in size and caused con- 
siderable pain. Tumor 4 X 4 cm., pulsating, with bruit, no thrill. Wasser- 
mann reaction negative. First operation, March 27, 1927. Artery exposed 
below aneurysm and partially occluded with fascial band. Mass became 
smaller, but in three months there was a return of pulsation. There were no 
cerebral symptoms. Second operation, July 1, 1927. Artery was completely 
ligated above and below aneurysm. There were no cerebral symptoms. 
Clot was gradually absorbed and patient was known to be well three years 
after operation. 

Case tv. L. M. S., male, aged forty-two, No. 17397. Left common 
carotid. Patient noticed small tumor in left side of neck, growing slowly, 
for five years, causing great pain at night. There was a large mass felt 
in left side of neck with expansile pulsation and bruit. No thrill. Wasser- 
mann reaction not recorded, but patient treated for syphilis. Operation, 
September 28, 1925. Middle third of clavicle resected. Internal jugular 
vein small. Artery partially ligated with fascial band. Patient recovered 
but had temporary paralysis of right arm, and aphasia which lasted three 
months but which completely disappeared. No evidence of aneurysm eight 
years after operation. 

Case v. D. B., male, aged thirty-nine, No. 21182. Right common 
carotid. Patient noticed throbbing and swelling in neck for six months 
before operation. There was no pain but an occasional buzzing noise in 
head. Aneurysm 2 X 4 cm. just above sternoclavicular joint. Expansile 
pulsation with bruit. No thrill. Wassermann reaction not recorded, but 
treated for syphilis. Operation, August 5, 1926. Artery exposed and fascial 
band placed below aneurysm obliterating pulsation. Mass decreased 
considerably in size in two months, and four years after operation there 
was no evidence of aneurysm. 

Case vi. W. H., male, aged forty-eight, No. 40854. Right femoral, 
junction upper and middle third. Patient had noticed a pulsating mass 
for two and a half years which had gradually increased in size. For ten 
weeks before entrance to hospital there had been great pain and inability 
to use right leg. There was a pulsating mass 8 cm. in diameter at lower 
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end of Hunter’s canal. No thrill. No bruit. Wassermann reaction positive. 
Operation, July 29, 1930. Incision over mass and artery temporarily 
occluded by a rubber band. Aneurysm opened and 620 c.c. of clot removed. 
One opening in artery was sutured with No. 1 chromic catgut and cavity 
loosely packed. Wound healed in twenty-seven days. Twenty-six months 
after operation there was no evidence of a recurrence. 

Case vu. C. D., male, aged thirty-three, No. 38741. Right femoral, 
middle third. Patient noticed numbness in right leg and a tumor mass 
gradually increasing in size for three months before entrance to hospital. 
A mass the size of an orange was found in middle third with expansile 
pulsation, thrill and bruit. Wassermann reaction negative. Operation, 
February 24, 1929. Tourniquet applied to thigh. Artery exposed 2 inches 
above aneurysm and occluded by a band of fascia lata until pulsation 
ceased. Mass gradually decreased in size and at end of forty days had 
practically disappeared. There was no disturbance of circulation in leg. 
Well three years after operation. 

Case vill. G. R., male, aged forty, No. 35282. Right femoral, upper 
end at inguinal ligament. For two months patient had pain in right leg 
with numbness and swelling and had noticed tumor in groin. Expansile 
tumor with systolic thrill and bruit was found in upper part of Scarpa’s 
triangle. Wassermann reaction negative. Operation, July 8, 1929. External 
iliac artery exposed and band of fascia lata applied until pulsation stopped. 
Circulation in leg remained good. Patient dismissed from hospital thirty- 
two days after operation. Mass had shrunk considerably in size. There was 
no pulsation, and three years after operation there was no evidence of 
aneurysm. 

Case 1x. L. J., male, aged thirty-eight, No. 60407. Left femoral, 
junction of upper and middle third. Patient noticed pulsating mass with 
considerable pain in upper end of Hunter’s canal for two weeks before 
entering hospital. On examination there was a pulsating mass 8 X 12 cm. 
with bruit, no thrill. Mass had increased considerably in size’ and three 
days preceding entrance to hospital it had evidently ruptured. There 
was no pulsation of dorsalis pedis or posterior tibial arteries, but foot was 
warm and circulation good. Wassermann reaction positive. Operation, 
September 15, 1933. Tourniquet applied to leg. Sac opened, and 1000 c.c. 
of clot and blood evacuated. Two openings in bottom of sac were closed 
with No. 1 chromic catgut and cavity packed. Healing was complete in 
forty-eight days, with no evidence of recurrence. 

Case x. K. C. A., male, aged forty, No. 52002. Left popliteal. For 
eight months patient had pain in leg and had noticed a throbbing mass, 
which had gradually increased in size. On entrance to hospital there was 
a very large aneurysm over popliteal space and extending around both 
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sides of knee. Pulsation and bruit, but no thrill. Wassermann reaction 
positive. Operation, June 22, 1932. Spinal anesthesia. Tourniquet applied 
to thigh. Aneurysm opened, and 1200 c.c. of clot and blood evacuated. 
One opening sutured with chromic catgut and wound lightly packed with 
vaseline gauze. Wound completely healed in forty days, and no evidence 
of recurrence eleven months after operation. 

Case x1. D. B., male, aged thirty-nine, No. 19682. Right popliteal. 
Patient had noticed pain and numbness in region of right knee eight months 
before operation and numbness and inability to use leg for one month. 
There was a pulsating mass, with systolic thrill and bruit, 4 X 7 c., be- 
hind right knee. Wassermann reaction positive. Operation, April 7, 1926. 
Tourniquet applied to thigh. Artery exposed above and below aneurysm 
and occluded above and below aneurysm with a band of fascia lata. Sac 
opened, clot evacuated, and sac obliterated from within and wound 
closed. There was no disturbance of peripheral circulation. He left hospital 
at end of twenty-two days, and was well four years after operation. 

Case xu. N. F., male, aged twenty-six, No. 40713. Right popliteal. 
For three weeks patient had noticed pain and coldness in right leg with a 
pulsating mass behind his knee. Two days before entrance to hospital 
mass had suddenly increased rapidly in size. On examination there was a 
large mass in popliteal space, no pulsation, no thrill or bruit. Dorsalis pedis 
and posterior tibial arteries could not be felt. Leg was slightly swollen, 
cold, and there was no sensation in it. Wassermann reaction negative. 
Operation, July 22, 1930. Spinal anesthesia. Tourniquet not used. Sac 
was opened, clot evacuated, and there was no bleeding. Vessels above and 
below sac were thrombosed. Opening closed with chromic catgut and 
popliteal vein ligated. Sac closed. Gangrene developed in right foot neces- 
sitating amputation below knee. He was well without recurrence of aneu- 
rysm twenty-one months after operation. 

Case xu. S. P., male, aged fifty-three, No. 37660. Left popliteal. 
Three months before entrance to hospital patient noticed a tumor behind 
left knee and swelling of left leg. Tumor had increased gradually in size. 
Behind left knee was an expansile pulsating tumor 5 cm. in diameter 
with systolic thrill and bruit. Considerable edema of leg. Wassermann 
reaction positive. Operation, December 15, 1929. Ether anesthesia. Tourni- 
quet applied. Sac opened and clot evacuated. One opening sutured with 
chromic catgut. Cavity packed. Wound healed in forty-five days. He was 
well three years after operation. 

Case xiv. E. B., male, aged thirty-eight, No. 36214. Right popliteal. 
Patient had a sudden onset of throbbing pain in region of right knee and 
shortly afterwards felt a pulsating mass size of fist. An expansile pulsating 
mass 6 X 6 cm. with systolic bruit and thrill was found in right popliteal 
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region. Wassermann reaction not recorded. Operation, September 5, 1929. 
Ether anesthesia. Tourniquet to thigh. Sac opened and clot evacuated. 
One opening in artery closed with chromic catgut, and cavity obliterated 
from within. There was no disturbance of circulation of foot. He was well 
three years after operation. 

Case xv. R. T., male, aged fifty-four, No. 35861. Left popliteal. 
For four months patient had pain and swelling behind his left knee with a 
pulsating mass. Mass had been opened by his physician and had bled 
considerably. On examination it was bleeding slightly and pulsating. There 
was a systolic murmur with visible pulsation and no thrill. Wassermann 
reaction positive. Operation, August 13, 1929. Ether anesthesia. Tourniquet 
to thigh. Sac opened, and proximal and distal openings closed with chromic 
catgut. Wound packed. Wound healed in sixty days. He was well one year 
after operation. 

Case xvi. F. H., female, aged forty-nine, No. 35618. Right popliteal. 
Patient noticed throbbing pain behind right knee for five months. Four 
days before entrance to hospital a swelling was noticed accompanied by 
pain and numbness in leg and marked increase in swelling. There was a 
very large mass, approximately 20 cm. in diameter, with edema and loss 
of sensation over leg. Wassermann reaction negative. Operation, July 29, 
1929. Ether anesthesia. Tourniquet applied. Sac opened and clot evacuated. 
Proximal and distal openings closed and sac obliterated from within. 
She left the hospital forty-one days after operation with no disturbance 
of nutrition of leg, and has not been seen since. 

Case xvu. H. F., female, aged thirty-six, No. 3314. Left posterior 
tibial. Three weeks before operation patient had a sudden pain in left 
leg, knifelike in character, persistent, and worse at night. Slight swelling 
of leg. No sensory or motor paralysis. At onset of pain, a tumor appeared 
in upper part of left calf which on examination was quite large. There 
was no pulsation, no bruit, no thrill. Wassermann reaction negative. 
Operation, March 1, 1929. Ether anesthesia. Tourniquet to thigh. Sac 
opened. Clot evacuated. Artery ligated proximally and distally to sac. 
Sac packed. Healing was complete in forty days. She has not been seen 
since. 

Case xvi. E. G., female, aged thirty-two, No. 968. Right radial, 
lower third. For four years patient had noticed a small mass at lower 
end of radius which pulsated and caused considerable pain. It had en- 
larged only slightly. There was a mass 1 cm. in diameter at end of radius 
with expansile pulsation which was stopped by occlusion of brachial 
artery. Wassermann reaction positive. Operation, January 10, 1922. Under 
local anesthesia lower end of radial artery was ligated proximally and 
distally to sac and completely excised. Microscopic examination showed 
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evidence of syphilis. She was able to leave hospital at end of one week 
and was well ten years after operation. 
Case xix. J. G., male, aged twenty-four, No. 55981. Left ulnar, 


Fic. 3. 
Fic. 2. Case xvii. Spontaneous aneurysm of right radial artery. Treated by complete 
excision. 
Fic. 3. Case x1x. Spontaneous aneurysm of left ulnar artery. Treated by complete 
excision and lateral suture of artery. 


junction upper and middle third. For six weeks patient noticed a small 
pulsating mass at upper inner side of forearm. There was a throbbing 
pain and pulsation, with weakness of little and ring fingers and loss of 
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sensation in that area. Examination showed a pulsating mass with systolic 
bruit and thrill. There was complete sensory and motor paralysis of ulnar 
nerve. Wassermann reaction positive. Operation, January 26, 1932. Nitrous 
oxide anesthesia. Tourniquet applied to arm. Incision over mass which was 
located between palmaris longus and flexor carpi ulnaris muscles. A 
saculated aneurysm 2 cm. in diameter was removed from lateral wall of 
artery, and arterial opening and wound closed with silk. Patient left 
hospital on seventh day and was well three months after operation. 

Case xx. P. S., male, aged twenty-nine, No. 52185. Right vertebral. 
For eighteen months patient had noticed a swelling in right side of neck, 
gradually increasing in size. It was accompanied by pain and later with 
difficulty in breathing and swallowing. There was a pulsating mass 10 cm. 
in diameter in posterior triangle and under sternomastoid muscle. Systolic 
bruit and thrill. X-ray showed erosion of vertebrae. Wassermann reaction 
positive. Operation, July 1, 1932. Clavicle excised. Vertebral artery ligated 
and pulsation in mass stopped. Patient did not regain consciousness, and 
had great difficulty in breathing. Tracheotomy done. Patient died two 
hours after operation, apparently from edema of larynx. 


False Aneurysm 


Case xxi. J. S., male, aged eighteen, Spellman Hospital. Right 
subclavian, third portion. Twenty-one days before operation was stabbed 


with a knife just above middle of right clavicle. Profuse bleeding con- 
trolled by suture. Twenty-four hours later noticed a numbness in right 
arm, and forty-eight hours later paralysis of right arm and hand developed. 
Examination showed expansile pulsating mass size of a walnut, with bruit 
and thrill over middle of right clavicle. Wassermann reaction negative. 
Blood pressure, systolic 116 in each arm. Operation, May 6, 1924. Middle 
third of clavicle removed. Nerves of brachial plexus found stretched tightly 
over artery. Proximal and distal ligation of third portion of artery with 
heavy silk. Sac opened and obliterated from within with silk. Wound 
closed. Return of motion and sensation in arm in six weeks. Well, six years 
after operation. 

Case xxu. J. B. C., male, aged twenty-four. Left subclavian, third 
portion. Twenty days before operation was stabbed with a knife above 
middle of clavicle. Severe bleeding controlled by pressure. One week later 
began to have pain on inner side of forearm followed by numbness in 
this region. Examination showed swelling 2 cm. in diameter above middle 
of clavicle. Systolic bruit and thrill. Blood pressure 128 in right, 120 in 
left arm. Wassermann reaction negative. Operation, January 9, 1933. 
Middle half of clavicle removed. Brachial plexus stretched tightly over 
artery. Proximal ligation with heavy silk. Sac opened and obliterated 
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from within with silk. Wound closed. Normal sensation returned in hand 
and arm in twenty-four hours. Well, three months after operation. 
Case xxu. H.L., male, aged thirty-one, No. 58125. Right axillary, 


Fic. 4. Case xx1. Traumatic aneurysm of left subclavian artery. Treated by proximal 
ligation and obliterative endo-aneurysmorrhaphy. 


first portion. Two months before operation stabbed in right shoulder 
region and chest. Severe hemorrhage required hospitalization for ten 
days. No evidence of aneurysm. Five weeks later a pulsating mass was 
found below outer end of right clavicle. This bled slightly on several 
occasions. Examination showed pulsating mass beneath pectoralis muscle 
with bruit and thrill. Radial pulse good on right side. Blood pressure, 
systolic 115 on right, 120 on left. Wassermann reaction negative. Operation, 
June 20, 1933. Nitrous oxide and oxygen anesthesia. Incision just below 
clavicle and axillary artery ligated in second portion just above aneurysm. 
Aneurysm, which had already opened and was infected, was packed tightly. 
Ten days later there was a secondary hemorrhage which was controlled 
by pressure and after several transfusions, sac was partially obliterated 
with chromic catgut suture and packed. Healing was complete in forty- 
five days when he left hospital with no evidence of disturbance of nutrition 
of arm. 
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Case xxiv. W.H. M., male, aged nineteen, No. 42248. Left brachial, 
junction middle and lower third. One month before entrance to hospital 
was stabbed with a knife in inner side of left arm. Slight bleeding controlled 
by suture. Ten days later noticed a mass in region of wound and since then 
had weakness and numbness on inner side of forearm and hand, with weak- 
ness of whole arm. There was a pulsating mass 5 X 5 cm. on inner side 
of arm with systolic murmur, but no thrill. Ulnar paralysis and weakness 
of extensors of wrist and fingers. Slight sensory loss of median nerve. Left 
pulse weak. Wassermann reaction negative. Operation, October 29, 1930. 
Incision over mass. Temporary ligation of brachial artery just above sac. 
Sac opened, clot evacuated, one opening closed by suture and sac obliterated 
from within by sutures. Wound closed. Left hospital in fifteen days. Sensa- 
tion and motion returned slowly. Well, eighteen months after operation. 

Case xxv. A. K., male, aged forty-five, No. 8152. Left brachial, upper 
and middle third. Eighteen days before entrance to hospital was stabbed 
with a knife in arm. Wound bled profusely, but was stopped by pressure. 
One week later had difficulty in using his left hand, which progressed to 
complete paralysis. There was a pulsating mass 5 X 7 cm. on upper inner 
portion of arm, with definite systolic bruit, but no thrill. Left pulse was 
weak. There was sensory and motor paralysis of radial and median nerves. 
Wassermann reaction not recorded. Operation, August 20, 1923. Ether 
anesthesia. Incision made and brachial artery temporarily ligated. Pulsating 
hematoma was found posteriorly at origin of superior ulnar collateral 
artery. Clot was evacuated. Opening closed with silk, and sac obliterated. 
Radial pulse was strong after operation and paralysis cleared up in a few 
weeks. He was well nine years after operation. 

Case xxvi. B. R., male, aged twenty-one, No. 8374. Left brachial, 
lower end. Patient was shot in arm fourteen days before entrance. Bled 
profusely, but stopped spontaneously. Pulsating mass was noticed almost 
immediately, which increased slowly in size. Mass filled cubital fossa. 
Pulsated with systole. Bruit, but no thrill. Radial pulse not recorded. 
Wassermann reaction positive. Operation, September 6, 1923. Tourniquet 
to arm. Incision made over pulsating mass and brachial artery found al- 
most completely severed at its lower end. It was ligated above and below 
and clot evacuated. Wound closed. He was discharged on eighth day after 
operation, and was well two years later. 

Case xxvu. W. W., male, aged forty-two, No. 5249. Left brachial, 
middle third. Patient stabbed with a knife three weeks before entrance 
to hospital. There was a pulsating mass 4 cm. in diameter at inner side 
of arm with a bruit and thrill. No paralysis. Wassermann not recorded. 
Operation, September 4, 1928. Tourniquet applied above tumor. Incision 
made and clot evacuated. Opening was closed and sac obliterated with silk. 


Fic. 6. 


Fic. 5. Case xxvi. Traumatic aneurysm of left brachial artery. Treated by obliterative 


endo-aneurysmorrhaphy. 
Fic. 6. Case xx1x. Traumatic aneurysm of left femoral artery. Treated by obliterative 
endo-aneurysmorrhaphy. 
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Peripheral circulation in arm good. He was discharged from hospital 
two weeks later, and has not been seen since. 

Case xxviu. B. C., male, aged eighteen, No. 51706. Left femoral, 
junction middle and lower third. Shot with a pistol two weeks before 
entrance to hospital. Severe hemorrhage controlled by pressure. Two 
weeks later had pain in the leg at the seat of a pulsating mass which had 
increased slowly in size. There were small wounds in anterior and posterior 
region of the lower thigh which had completely healed. There was a pulsat- 
ing mass size of an orange with a systolic bruit, but no thrill. Pulsation 
could be felt in dorsalis pedis and posterior tibial arteries. Wassermann 
reaction negative. Operation, June 3, 1932. Spinal anesthesia. Tourniquet 
to thigh. Sac was opened and found to be dumb-bell in shape with one por- 
tion anterior and one portion posterior to artery which was almost com- 
pletely severed. Proximal and distal openings closed with chromic catgut 
and femoral vein ligated. Sac was packed lightly. Thirty-two days later 
wound had completely healed. Peripheral circulation was good. He was 
well eight months later. 

Case xxix. M. C., male, aged forty-three, No. 18260. Left femoral, 
junction middle and lower third. Patient was shot with 32 caliber bullet 
at long range eight years before entrance to hospital, but had no trouble 
from it until three months previously when he began to have pain in 
leg on motion and noticed a pulsating tumor. This was found to be 12 X 15 
cm., at lower end of Hunter’s canal, expansile with systolic bruit and thrill. 
Wassermann reaction negative. Operation, December 8, 1923. Ether 
anesthesia. Tourniquet to thigh. Sac opened and clot evacuated. Opening 
closed with silk and sac obliterated with silk. Ten days later hematoma 
developed in wound, which was opened and drained. Wound was completely 
healed at end of sixty days. He was well seven years after operation. 

Case xxx. C. B., aged thirty, No. 24713. Right femoral, upper and 
middle third. Ten days before entrance to hospital he was shot in upper 
portion of thigh. At time of entrance to hospital there was definite gangrene 
extending almost to knee, and for this amputation was done in lower third 
of thigh on May 15, 1927. A few days later a pulsating hematoma was 
discovered in lower end of femoral triangle. It was about 4 cm. in diameter. 
Systolic bruit and thrill. Wassermann reaction negative. Operation done 
two weeks later, at which time femoral artery was ligated just above sac. 
Sac opened, and opening closed in sac and sac packed with vaseline gauze. 
Wound was completely healed in forty-five days. He was well six years 
afterwards. 

Case xxx1. C. M., male, aged fifty-six, No. 24245. Left femoral, 
upper and middle third. Twenty-three days before entrance to hospital, 
patient was shot with a pistol in upper thigh. At time of entrance there 
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was definite gangrene of leg and amputation in lower third of thigh was 
done. There was a pulsating hematoma at apex of femoral triangle with a 
systolic murmur and thrill. Wassermann reaction negative. Operation, 
April 9, 1927. Under ether anesthesia a tourniquet was applied to thigh 
and a pulsating hematoma opened. Two openings were sutured and wound 
packed. His wound healed in sixty-four days after entrance to hospital. 
He has not been seen since. 

Case xxx. L. H., male, aged nineteen, No. 3617. Right femoral, 
junction of middle and lower third. Patient was shot with a 38 caliber pistol 
thirteen days before admission, and two days after injury he noticed 
a pulsating mass in thigh. This was found at lower end of Hunter’s canal, 
size of an orange. There was an expansile pulsation with systolic bruit and 
thrill. Wassermann reaction negative. Operation, August 8, 1922. Ether 
anesthesia. Tourniquet applied to thigh. Sac opened and clot evacuated. 
Proximal and distal openings closed, and sac packed. He was able to leave 
hospital in twenty days with wound healthy and nutrition of leg good. 
There has been no follow-up record. 

Case xxx. H. B., male, aged thirty-five, No. 36768. Right popliteal. 
One year before entrance to hospital had been shot in right knee. Wound 
had healed in one week. Three months before entrance to hospital noticed 
a mass back of right knee which had gradually increased in size. It had 
been twice opened by patient himself and considerable hemorrhage fol- 
lowed. On entrance to hospital there was a tumor size of fist which was 
pulsating with thrill and bruit. Wassermann reaction negative. Operation 
performed October 19, 1929, under ether anesthesia. Tourniquet applied 
and clot evacuated. Three openings sutured and wound packed. Fifteen 
days later there was profuse hemorrhage from wound. Secondary operation 
was done in which an attempt was made to close opening and again pack 
sac. Patient died of hemorrhage on table. 

Case xxxiv. W. R., male, aged twenty-eight, No. 37249. Right 
popliteal. Patient was shot with pistol forty-five days before entrance to 
hospital. At time of entrance there was a definite abscess in the right 
popliteal region. No pulsation and no bruit. This was drained and a large 
amount of pus evacuated. Twenty-one days later there was profuse hemor- 
rhage from the wound. Operation, January 1, 1930. Tourniquet applied. 
Under ether anesthesia wound was widely opened and infected aneurysmal 
sac was found. Distal and proximal openings into sac were closed with 
chromic catgut and wound packed. In spite of infection, there was no 
secondary hemorrhage, and patient was discharged twenty-seven days 
later. There was no interference with peripheral circulation, and he was 
well three years after operation. 
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Case xxxv. J. D., male, aged fifty-one, No. 21078. Left popliteal. 
Six weeks before entrance was shot with a 38 caliber pistol in region of 
left knee. Two weeks later he noticed a pulsating mass behind his knee 


Fic. 7. Case xxxvi. Traumatic aneurysm of right posterior tibial and right peronal 
arteries. Treated by closure of openings in arteries and packing of sacs. 


which caused him considerable pain. Mass was described as size of a 
grapefruit. It was pulsating and there was a systolic thrill and bruit. 
Wassermann reaction not recorded. Operation, July 29, 1926. Under ether 
anesthesia, tourniquet was applied to thigh. Sac opened and 500 c.c. of 
clot evacuated. Opening in artery was closed with silk and sac obliterated 
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with sutures placed within it. There was no interference with peripheral! 
circulation. He left hospital six weeks after operation, and has not been 
seen since. 

Cases xxxvi and xxxvi. T. T., male, aged twenty-eight. Right 
posterior tibial and right peroneal, upper third, double aneurysm. Patient 
shot with pistol through upper part of right calf, and entered hospital 
three weeks later with a large pulsating mass in that region. There were 
definite systolic thrill and bruit. Wassermann reaction not recorded. 
Operation, August 16, 1930. Ether anesthesia. Tourniquet applied to thigh. 
Incision made over middle of calf. A large pulsating hematoma of posterior 
tibial artery was found. Clot evacuated and opening closed and packed. 
It was noted that swelling did not completely disappear with evacuation 
of clot, and another pulsating hematoma arising from peroneal artery 
was found which was evacuated from same incision. Artery closed with 
catgut and packed. He left hospital with wound closed on thirty-sixth day. 
Peripheral circulation was good. 

Case xxxvil. T. T., male, aged twenty-eight, same patient referred 
to in preceding paragraph. Anterior tibial. Returned to hospital two months 
later after having been shot again with a pistol one month before. At this 
time he had a very large pulsating mass in anterolateral region of upper 
portion of right leg. Thrill and bruit. There was foot-drop and anesthesia 
over dorsum of foot. He stated that this mass had been present for three 
weeks. Wassermann reaction negative. Operation, December 2, 1930. 
Spinal anesthesia. Tourniquet applied to thigh. Opening made over mass, 
sac opened and clot evacuated. One opening was sutured and packed. 
Wound healed without difficulty and he was able to leave hospital in 
six weeks. He was well three months later and there was no paralysis and 
no disturbance of peripheral circulation. Presence of three pulsating 
hematomata in one patient, posterior tibial, peroneal, and anterior tibial, 
was believed to be a pure coincidence. 

Case xxxix. W.G., male, aged twenty-nine, No. 55793. Left posterior 
tibial, middle third. Patient was shot with a 45 caliber pistol in left calf 
three months before entrance. There was no trouble from wound until 
two weeks before entrance to hospital when he began to have pain, swelling 
and numbness in left calf, and noticed a mass in this region. There was 
a large pulsating mass with systolic bruit and thrill. Dorsalis pedis artery 
could not be felt. Wassermann reaction negative. Operation, January 17, 
1933. Spinal anesthesia. Tourniquet applied to thigh. Incision made into 
sac and 600 c.c. of clots and blood evacuated. Three openings were closed 
with catgut and wound packed. He was allowed to leave hospital on 
eighteenth day. Four months later there was no evidence of recurrence. 
Peripheral circulation good and there was no paralysis. 
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Case xL. W. J., male, aged twenty-two, No. 32869. Right anterior 
tibial, middle third. Five months previously was shot with a pistol in 
right leg. There was some swelling. No sensory or motor paralysis. There 
was a very large pulsating mass of anterior outer region of right leg. Bruit, 
but no thrill. Dorsalis pedis artery not felt. Wassermann reaction negative. 
Operation, February 1, 1929. Ether anesthesia. Tourniquet to thigh. 
Sac opened and clot evacuated and one proximal opening closed and sac 
packed. He was able to leave hospital at end of thirty days. No follow-up 
record. 

Case xu. L. W., female, aged nineteen, No. 58239. Right temporal. 
One month before entrance fell against a wall, and very soon thereafter 
noticed a mass just over right eye. This was found to be about 1.5 cm. 
in diameter, pulsating, with bruit and thrill. Pulsation could be stopped 
by compression of superficial temporal artery. Wassermann reaction 
negative. Operation, May 29, 1933. Under local anesthesia artery was 
ligated with silk on either side of mass which was completely excised and 
wound closed. Patient was able to leave hospital in one week and was well 
two months after operation. 

Case xu. W. B., male, aged twenty-nine, No. 32903. Left temporal. 
Three weeks before admission patient was stabbed just in front of left 
ear with a knife. Wound was sutured but within a few days a mass was 
noticed which pulsated and enlarged to size of a lemon. On examination 
a mass just in front of ear was found pulsating with bruit and thrill. 
Wassermann reaction not recorded. Operation, February 4, 1929. External 
carotid artery was ligated. Sac was opened and clot evacuated and sac 
packed. Healing was complete in fourteen days. Patient has not been seen 
since discharge from hospital. 

Case xtui. G. W. O., male, aged twenty-seven, No. 13737. Right 
princeps pollicis. Eighteen months before entrance to hospital patient stuck 
a splinter in right thumb. Swelling never subsided. Twelve months before 
admission a mass was noticed which gradually increased in size and which 
caused considerable pain. A pulsating tumor with thrill and bruit was 
found on outside of right thumb. Wassermann reaction not recorded. 
Operation, December 16, 1924. Under local anesthesia, artery was ligated 
proximally and distally to sac and sac excised. Wound was closed. Patient 
discharged from hospital five days later and has not been seen since. 

Case xiv. L. B., male, No. 18430. Digital artery, left fourth finger. 
Six months before entrance to hospital patient mashed finger and swelling 
appeared, which was opened by a physician, with considerable bleeding 
which was controlled by packing. Five months later patient applied 
for treatment with a pulsating tumor size of a marble at middle joint 
of left ring finger. Under local anesthesia artery was ligated proximally 
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and distally to pulsating mass, mass excised, and wound closed. Patient 
was well two months after operation. 


Arteriovenous Fistula 


Case xiv. P. M., male, aged twenty-eight, No. 13788. Left common 
carotid-internal jugular. One day before entrance to hospital patient was 
shot with a pistol in left side of neck. There was severe bleeding controlled 
by pressure. Two days later a pulsating mass 2 cm. in diameter with 
continuous bruit and thrill was noted. Pulse rate dropped from 60 to 52 
on compression of fistula. No cardiac enlargement. Wassermann reaction 
negative. Operation done twenty-two days after injury, on January 8, 1924. 
Longitudinal incision was made in neck and sternomastoid muscle divided. 
There was no dilatation of either vessel. Temporary ligation with rubber 
bands was made above and below. Fistula was dissected out and openings 
in artery and vein closed with fine silk and reinforced with fascia. He left 
hospital twenty days later, and was well one year after operation. 

Case xtvi. F. S., male, aged forty-one, No. 32418. Right common 
carotid-internal jugular. Patient shot in right side of neck with pistol 
and entered hospital two hours later. Three days later bruit and thrill 
were noted in neck above clavicle. Pulse dropped from 70 to 64 per minute 
on compression of fistula. No swelling. Heart not enlarged. Wassermann 
reaction positive. Operation done thirty days later on February 1, 1929. 
Inner half of clavicle removed. Artery and vein both slightly dilated in 
region of fistula. Temporary ligation with rubber bands. Opening in artery 
and vein 6 mm. long repaired with silk. Wound closed. Left hospital three 
weeks later and was well seventeen months after operation. 

Case xtvit. F. W., male, aged forty, No. 5135. Right common carotid- 
internal jugular. Shot with a pistol two months before entrance to hospital. 
There was slight bleeding and a few days later continuous bruit and thrill 
were noticed in neck with slight swelling. He complained of buzzing in 
his ears. Pulse dropped from 88 to 66 per minute on compression of fistula. 
Wassermann reaction negative. Heart was slightly enlarged. Operation, 
two months after injury, September 10, 1929. Incision made at anterior 
border of sternomastoid muscle. Artery and vein both dilated at upper 
end of common carotid. Quadruple temporary occlusion with rubber bands. 
Fistula dissected free and opening 4 mm. long in artery and vein closed 
with silk. Left hospital ten days later and was well three years after 
operation. 

Case xtvilt. R.C., male, aged seven, Egleston Hospital. Left common 
carotid-internal jugular. For three years mother had noticed a swelling 
in left neck just above clavicle when child cried or strained. A swelling 
size of a walnut was found in which there was continuous thrill and bruit 
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accentuated at systole and on straining and crying. Wassermann reaction 
negative. Heart not enlarged. No slowing of pulse on compression. Opera- 
tion, February 11, 1932. Incision along internal border of sternomastoid 


Fic. 8. Case xtvi. Arteriovenous fistula between right common carotid artery and 
internal jugular vein. Treated by temporary quadruple occlusion, dissection of fistula, 


and closure of arterial and venous openings. 


muscle and carotid sheath exposed. Vein was markedly dilated but artery 
appeared normal. Vein was ligated above and below and completely excised, 
and it was thought a small communicating branch from artery was tied 
at this time. Diagnosis was congenital arteriovenous fistula, but since 
communication could not be definitely established, it is possible that this 
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was a case of congenital dilatation of internal jugular vein. Child left 
hospital twenty days after operation, and was well eighteen months later. 

Case xutix. W. H., male, aged fifty. Left subclavian artery and vein. 
Five weeks before entrance to hospital patient was shot with a pistol in 
left side of neck. Slight bleeding was easily controlled. Almost immediately 
after accident patient was conscious of a continuous buzzing in his head. 
On examination there was a slight swelling in neck with continuous bruit 
and thrill. Heart was definitely enlarged and pulse rate dropped from go 
to 70 on compression of fistula. Wassermann reaction negative. Operation, 
December 16, 1933. Middle half of clavicle removed. Artery not dilated. 
Vein markedly dilated. Proximal and distal permanent ligation of artery. 
Venous sac opened and fistula closed and venous sac obliterated from 
within with silk. No interference with arm circulation. Heart returned to 
normal in six weeks. Patient well nine months after operation. 

CaseEL. O.D., male, aged forty-five, No. 26422. Left subclavian artery 
and vein. Patient shot in neck ten days before entrance to hospital. He 
had no complaints except slight swelling in neck. No paralysis. There was 
a small swelling just above middle of clavicle with continuous bruit and 
thrill. Blood pressure, left, systolic 80, diastolic 54; right, systolic 110, 
diastolic 54. Pulse dropped from 86 to 68 on compression of fistula. Heart 
was not enlarged. Operation thirty days after injury, October 26, 1927. 
Clavicle removed. Vein markedly dilated. Proximal and distal ligation 
of artery was done. Proximal ligation of vein was done. At this point patient 
died suddenly on operating table. It was thought that ligation of vessels 
caused death from cardiac failure. 

Case ti. W. B., male, aged twenty-one, No. 40367. Right femoral 
artery and vein, junction upper and middle third. Patient shot with a pistol 
seventeen months before entrance, and for six months had complained 
of pain and tingling in his leg, dyspnea on exertion, and inability to sleep 
without sitting up. There was a slight swelling in upper end of Hunter’s 
canal with continuous bruit and thrill. Pulse dropped from 84 to 70 on 
compression of fistula. Heart was definitely enlarged and there was a 
systolic murmur at apex. Wassermann reaction not recorded. Operation, 
June 13, 1930. Mass was exposed by longitudinal incision. Artery was not 
dilated but there was venous dilatation at opening of fistula. Fistula 
excised after quadruple ligation. Wound closed. Patient left hospital in 
three weeks definitely improved in his cardiac symptoms, and in circulation 
in his leg. Has not been seen since. 

Case tu. L. G., male, aged twenty-one, No. 3534. Left femoral artery 
and vein, junction middle and lower third. One month before entrance to 
hospital was shot in left thigh with a pistol. His only complaint was a 
slight pain at seat of wound, which was healed. In this region there was 
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Fic. 10. 


Fic. 9. 
Fic. 9. Case Lin. Arteriovenous fistula between femoral artery and vein, openings in 
artery and vein entering a common sac. Treated by quadruple ligation and complete 


excision. 
Fic. 10. Case Lv1. Popliteal arteriovenous fistula. There was dilatation of both artery and 
vein. Treated by quadruple ligation and complete excision. 
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continuous thrill and bruit. Pulse dropped from 78 to 69 on compression 
of fistula. Heart not enlarged. Wassermann reaction positive. Operation, 
August 4, 1929. Longitudinal incision over fistula. Artery and vein both 
dilated above fistula but smaller than normal below it. Quadruple ligation 
and excision. Left hospital in thirty-three days after operation. Was well 
three years later. 

Case uu. F. P., male, aged forty. Right femoral artery and vein. 
Six months before operation was shot in right thigh with pistol. Since 
that time he complained of pain in foot and leg. Soon after injury, he 
noticed a swelling just above his right popliteal space. On examination 
there was continuous thrill and bruit. Operation, January 7, 1933. Longi- 
tudinal incision over posterior lower end of thigh. Artery and vein were 
dilated above sac and both were found to open into common sac. Treatment 
by quadruple ligation and excision. Wound closed and pain in leg ceased 
almost immediately. Patient was known to be well six months after 
operation. 

Case tiv. W.L., male, aged thirty-four, No. 23306. Right profunda 
femoris artery and vein. Was shot with pistol twenty days before entrance 
to hospital. Only slight hemorrhage. On examination there was continuous 
thrill and bruit over whole femoral triangle, intensified with systole. 
Wassermann reaction positive. Heart not enlarged. Operation, January 26, 
1927. Through a longitudinal incision profunda artery and vein exposed. 


Temporary quadruple ligation done and openings in artery and vein closed 
with silk. Wound closed. Was able“to leave hospital one month after 
operation. No interference in circulation. Was well twenty months after 


operation. 

Case tv. M. H., male, aged fifty-six. Right profunda femoris. Six 
years previously was shot with a pistol in right leg. For six weeks he had 
shortness of breath and pain in his leg. On examination there was a mass 
3 X 6 cm. in right leg below inguinal ligament. Pulse 100, slowed to 80 
on compression of mass. His blood pressure rose from systolic 160 to 240, 
and diastolic from 50 to 100 mm. of mercury on compression of fistula. 
There were numerous dilated vessels on anterior surface of thigh. Wasser- 
mann reaction positive. Operation, March 1, 1930. Longitudinal incision 
was made. Because of great amount of bleeding and inability to completely 
isolate fistula, which was lying in a bed of tortuous vessels, proximal 
and distal quadruple ligation of femoral artery and vein, together with 
distal ligation of profunda femoris artery and vein, was done, and wound 
closed. Patient was immediately improved. Swelling in leg, which was 
marked before operation, decreased. Blood pressure rose from 160 to 190 
and shortness of breath practically disappeared. Transverse diameter 
of heart decreased from 18 cm. to 16 cm. He left hospital one month after 
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operation and has been able to work since that time. He is still definitely 
improved but condition is not cured because of failure to completely 
obliterate fistula. Another operation has been advised, which patient 
refused. 

Case tv1. T. Y., male, aged thirty-eight, No. 56313. Right popliteal 
artery and vein. Five years before entrance to hospital was shot in right 
popliteal space. This gave him very little trouble until three years later 
when he developed an ulcer on right shin and varicosed veins which were 
treated by injections. He had slight pain in his leg and slight shortness 
of breath. His heart was definitely enlarged and there was a systolic murmur 
at apex. In popliteal region there was a slight swelling and definite bruit 
and thrill, which extended up to inguinal ligament. On compression of 
the fistula pulse dropped 26 beats per minute. Operation, February 18, 
1933. Longitudinal incision over mass in popliteal space. There was a large 
venous sac with dilatation of artery and vein above sac and decrease in 
size of these vessels below it. There were numerous small collateral vessels 
about sac. Quadruple ligation with silk and complete excision. Wound 
closed. Ulcer on shin healed in two weeks and heart returned to normal as 
shown by x-ray. He was well three months after operation. 

Case tvu. N.C., male, aged twenty-seven, No. 56956. Right temporal 
artery and vein. Nine days before operation patient was stabbed just in 
front of right ear. Wound bled considerably and was treated by suture. 
When sutures were removed, four days later, a painful swelling developed 
and he began to have a buzzing in right ear. A pulsating tumor size of 
a walnut was found with thrill and bruit which was obliterated by pressure 
below it. Operation, March 30, 1933. Transverse incision made and sac 
composed largely of a dilated vein was discovered. Treated by quadruple 
ligation and complete excision. Was able to leave hospital nine days later 
and was well two months later. 

Case tv. J. J., male, aged thirty-six. No. 60164. Right radial artery 
and vein, upper third. Patient was stabbed with a knife four weeks before 
entering hospital. Two weeks later he noticed a pulsating mass in upper 
part of right forearm which gradually increased in size. On examination 
a mass size of an egg, pulsating, and with continuous thrill and bruit, 
was found in upper outer portion of right forearm. There was great dilata- 
tion of veins of forearm and bruit and thrill were transmitted as high 
as subclavian vessels. On compression pulse dropped from 72 to 66. Heart 
was not enlarged. Operation, September 2, 1933. Incision was made over 
mass. Quadruple ligation with silk and complete excision done. Wound 
closed. Left hospital fourteen days later and wes well nine weeks after 
operation. 
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Case tix. G. W., female, aged twenty-eight. Left fourth distal artery 
and vein. Six months before entrance to hospital patient stuck a pin in 
finger at middle joint. Soon after she noticed a swelling in this region. 
Swelling was easily compressible and filled slowly after pressure. It pulsated 
slightly. No thrill or bruit could be made out. Operation, February 3, 
1933. A mass of slightly dilated vessels was found which were ligated 
proximally and distally and completely excised. Patient left hospital at 
end of a week and has not been seen since. 

Case tx. R. M., male, aged twenty. Right pulsating exopbthalmos. 
Eig’t months before admission he was struck on head by lid of icebox. 
Following accident he was unconscious. X-ray of skull showed no fracture. 
At end of forty-eight hours he regained consciousness but both eyes were 
crossed and he complained of a continuous roaé in both ears. Vision re- 
turned to normal in three weeks, followed soon by prominence of the right 
eye, which gradually increased and began to pulsate synchronously with 
heart beat. Bruit heard over entire right side of skull. Compression on 
common carotid anteriorly caused disappearance of bruit and drop of 
pulse rate of six beats per minute. Operation, July 27, 1927. Under local 
anesthesia partial ligation of right internal carotid artery with fascial band 
was done. Band was tightened until bruit disappeared. Immediately 
following operation there was cessation of bruit. There were no circulatory 
disturbances of brain. Four and one-half years later examination showed 
no recurrence of pulsation and there was only slight exophthalmos. No 
bruit could be heard and patient had no complaint. 

Case tx1. V. W., female, aged six months. Cirsoid aneurysm, right 
shoulder. At birth “‘port wine” birthmark 0.5 cm. in diameter was noticed 
on right shoulder. This increased in size and a month before operation 
had become noticeably blue, and large vessels could be seen entering it. 
On examination there was a tumor 5 cm. in diameter which rose about 
0.5 cm. above surrounding skin. It was soft, easily compressible, but filled 
immediately when compression was removed. Numerous large veins could 
be seen entering it. There was a continuous bruit in it which was intensified 
with systole and on crying. Operation, January 20, 1931. An elliptical 
incision was made which completely surrounded tumor. Numerous vessels 
which entered it were clamped and tied, and vessels which extended deeply 
into the deltoid muscle were clamped and tied. Skin closed. There was no 
recurrence eighteen months later. 

Case txu. C. S., male, aged forty, Federal Prison. Cirsoid, left face. 
Six months before entrance to hospital was stabbed with a knife on left 
side of cheek. Soon afterward a swelling appeared which increased in size 
and which pulsated. On examination there was a mass of dilated vessels in 
front of left ear. There was continuous thrill and bruit in it, which was 
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accentuated with systole. Operation, August 21, 1931. A skin flap was 
turned upward and mass of dilated vessels exposed. Vessels were clamped 
and tied, mass completely excised, and skin flap replaced. Wound healed 
without difficulty. He was able to leave hospital in two weeks. There was 
no recurrence twenty months after operation. 

[For Discussion see p. 692.] 
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ON THE SO-CALLED 


PRIMARY THROMBOSIS OF THE AXILLARY 
VEIN CAUSED BY STRAIN 


REPORT OF A CASE WITH COMMENTS ON DIAGNOSIS, 
PATHOGENY AND TREATMENT OF THIS LESION IN ITS 
MEDICO-LEGAL RELATIONS 


Maras, M.D. 
NEW ORLEANS, LA. 


N March, 1932, I was called to testify in a suit for compen- 
sation in which an employee of a construction company, 
Mr. H., claimed compensation for a disability of the right 

arm incurred in the course of his employment as an electrician 
and telephone lineman. The plaintiff attributed his disability 
to an unavoidable accident which had been incurred in the 
discharge of his duties and that this had more or less per- 
manently impaired his capacity for his occupational work. 
The Insuring Company had denied its liability for compensa- 
tion and contended that the so-called accident was not such 
as to account for the disability, and that the disability was a 
mere coincidence which could have occurred independently 
of the accident, as the result of other natural causes (which 
were not specified) that were pre-existent or co-existent at 
the time when the disability occurred. The questions at issue 
were: 

(1) What was the nature of the disability? 

(2) What was its cause: was it the result of accident or not? 
(3) What was the extent of the disability? 

(4) Was It permanent or transitory? 

By agreement between the opposing lawyers the case was 
submitted to me for expert testimony based on my professional 
knowledge and experience. The results of my investigation 
were submitted to the Court in the form of answers to the 
direct and cross interrogatories of the opposing lawyers. My 
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testimony was taken by commission and deposition as the 
suit had been filed in a distant city in the State. 

The case greatly interested me and as the result of my 
investigation and the answers to the questions propounded, 
I have compiled a report which I trust will be of interest, not 
only because of the comparative rarity of the case, but of the 
value of this experience to others who may be similarly con- 
cerned in its medicolegal as well as surgical aspects. 

An account of the accident as this was described to me 


follows: 


While he (the plaintiff) was engaged in connecting a pipe (telephone 
cable protector) and holding this with his left hand, and using his right 
hand to hold a wrench, known as a Stillson wrench, and while pushing on it, 
it slipped and his arm went forward with considerable force, making him 
feel as if he had sprained his right shoulder. He did not fall, nor did he strike 
his arm or shoulder against anything. He merely felt that he had strained 
his arm. He felt some pain about the right shoulder, but continued to work 
for probably half an hour when he noticed the right arm began to swell. He 
then went to a neighboring doctor, but by the time he reached his office, 
in about fifteen minutes, his arm had swelled to alarming proportions, 
about twice its normal size. He continued under medical care for three 
months when he resumed his work. He soon found, however, that he could 
not subject his arm to any unusual exertion or strain without an almost 
immediate return of the swelling, stiffness, pain and ache which incapaci- 
tated him for his work, even for the ordinary purposes of his craft. He had 
to interrupt it every three or four weeks, and oftener, despite his efforts to 
favor the affected arm and to guard against any sudden or violent effort. 

In the meantime, the superficial veins of the arm at the junction of the 
arm and front of the chest, became quite prominent so that they easily 
could be seen as bluish streaks under the skin, a condition that was not 
visible on the other side. 

Second Attack: The plaintiff continued to work until April 30, 1931, one 
year and four months after the accident, when, while helping to lift a 
piece of machinery (weighing about 300 pounds) for a distance of about 30 
feet, he felt a decided strain in the arm. Within an hour it had swelled a 
great deal, his fingers and hand becoming stiff with the swelling which 
weakened his grip and prevented him from carrying or using any of his 
tools. He was then forced to discontinue his work for seven weeks. He 
again returned to work but found that he could not use his arm without 
provoking attacks of swelling and pain. 
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He stated that he was fairly comfortable when his arm was at rest or 
engaged in minor movements or maneuvers, but it became quickly disabled 
by any unusual or prolonged exertion in the vocational use of his right arm. 

In the meantime, the patient had been examined by several competent 
physicians and surgeons in his town, who had recognized his disability 
and had agreed that it was caused by an obstruction, more or less per- 
manent, in his right axillary vein, an opinion which I presume was inter- 
preted as a thrombus. He came to me for examination in a quiescent stage, 
on January 7, 1930, after a prolonged rest and when all the edema and acute 
symptoms had subsided in the affected arm, two years and four months 
after his primary disability had occurred. 

The examination of Mr. H. showed a well-proportioned, fairly muscular 
young man of twenty-six years; height 5 feet, 1114 inches; weight 139 
pounds. The personal and family history of the patient was negative for 
hereditary or for any disease or discrasia except a skin cancer which had 
caused his father’s death at a mature age. His mother is living. He had been 
married twice; his first wife had committed suicide. They had one child, 
who is now seven years old and in good health. He has no children by his 
second wife. He has a younger brother, just past twenty-one years of age, 
who is perfectly normal and healthy. He personally had had no important 
illness, except measles as an infant. He had always enjoyed a robust health 
which had allowed him to indulge in all the sports of youth without hurt 
or hindrance. He had never had typhoid, malarial fever, tuberculosis or 
influenza, no chronic intoxications, no alcoholism, no plumbism; no rheu- 
matism or gout; no history of syphilis, and his Wassermann reaction was 
negative; no pulmonary, cardiac or visceral disease that could be related 
in any clear way to his present condition. 

Heart, lungs and abdomen were negative for abnormalities. The neck 
was long and narrow, thyroid normal, there was no palpable or radiographic 
evidence of cervical ribs, which might have had some causal relation to his 
present trouble. 

The blood picture was normal; the red cell sedimentation rate was 
6 mm. in two hours; bleeding time three minutes; coagulation time two 
minutes; the volume of red blood cells 32 per cent; the total and differential 
counts were all well within normal limits. 

The urinalysis was also negative. 

Radiographs of the chest and neck and of right arm show no abnor- 
malities. There were no tumors or cervical ribs which might cause obstruc- 
tion to the arterial or venous circulation in the arm. Remarkably clear 
lungs and normal sized heart without any preponderance of the right 
heart to indicate engorgement of the venous system. The respiratory 
movements were normal—16 to 18 per minute, no short windedness on 
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exertion. Nothing to indicate a central or cardiovascular obstruction to the 
return flow from the upper extremities to the heart. 

After this general survey, attention was directed especially to the right arm. 
Here the first abnormality to attract the eye was a distinct marbling of the 
skin of the right upper anterior chest, caused by a plexus of superficial veins 
which were clearly traceable over the upper right deltopectoral region, 
these veins and venules all converging towards the deltopectoral groove 
(Mohrenheim’s fossa). Continued pressure at this point made the veins of 
the upper pectoral and deltoid regions more apparent. The cephalic and 
basilic veins of the arm also became more prominent and palpable. This 
visible plexus of veins in the region indicated showed that there was some 
obstruction on a level with the upper axillary vein. On deep palpation at the 
apex of the axilla, the axillary vessels could be felt distinctly, but no hard 
painful cord corresponding to a recent axillary thrombophlebitis could be 
clearly felt; no enlarged or tender lymph nodes. Pressure here increased the 
turgidity of the superficial veins of the arm and forearm. The color of the 
skin of the arm and hand was normally white, not cyanotic or blue. The 
radial and brachial pulses were normally palpable and the pulse rate 70. 
The blood pressure was 125/70 in the right arm; in the left arm, 112/70. 
This increase in the systolic pressure on the affected side has been noted 
by other observers (Rocher, Cattlaorda, and others), but is not a con- 
stant sign. In the majority of the cases the pressure is the same on both 
sides. 

The muscles of the right arm were more flaccid, less tense, less nourished 
than on the normal side. The hand grip was not as strong on the right as on 
the left; the right hand was colder and a little more moist than the left. 
There was no edema or clubbing of the fingers, or notable cyanosis of the 
nail beds, perhaps a little pitting on deep pressure on the dorsal and deep 
flexor surface of forearm. The cutaneous sensibility was slightly, but not 
notably impaired. Careful palpation of the supraclavicular region showed 
no glands, tumors, swellings, or varicosities that would cause an obstruction 
to the circulation in the axillary veins. The movements of the shoulder and 
other joints were free, but with a tendency to restricted motion, in the 
upper and backward movements of the arm. 

As a result of this examination, I arrived at the following conclusions: 

(1) That the patient (plaintiff) has come for an examination during a 
period of quiescence, after a long rest and after the acute symptoms have 
subsided in the affected arm. 

(2) There is evidence, however, of an obstruction to the venous circu- 
lation in the right arm on a level with the axillary vein. 

(3) That the obstruction to the venous circulation is strictly localized 
and confined to the upper right arm, the left arm being perfectly normal. 
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(4) That there is no sign of obstruction in the great veins of the neck and 
chest between the clavicle (collar bone) and the heart, to account for the 
right-sided turgescence and obstruction in the veins of the armpit, pectoral 
region and arm. 

(5) That, apart from this localized lesion in the axillary region and the 
disabilities that it entails, the plaintiff is apparently normal and sound in 
every other respect. 

(6) The history of this patient and results of my examination are in 
perfect conformity with the diagnosis of essential primary thrombosis of the 
axillary vein, clinically known as “thrombosis by strain,” and is hereby con- 
firmed in so far as my opinion is concerned. 


The salient features of this case are: 

(1) That the plaintiff was apparently sound and well and 
able to carry on his work efficiently until the accident that 
occurred on January 7, 1930. 

(2) That since that injury he has been more or less dis- 
abled, his condition being aggravated by a second strain on 
April 30, 1931. 

(3) That there is positive evidence that even in a state of 
rest, and when all acute symptoms have subsided, an obstruc- 
tion or lesion exists in the axillary venous tract. 

(4) That this man’s occupational incapacity is inseparably 
related and linked with the accidents which occurred on the 
dates specified, as cause and effect, and are more or less of a 
permanent character. 

(5) That the history of the plaintiff, with its alternating 
periods of improvement when at rest and aggravation when 
at work, are in perfect accord with what is known of the causes 
and course of “‘axillary thrombosis by effort or strain.” 

(6) That the patient is entitled to compensation to the 
extent and degree of his disability. 


* 
* 


On the basis of my testimony, the Court awarded Mr. H. 
compensation at $10.00 per week for two hundred weeks. 
This was based on 50 per cent disability in the arm. The 
compensation was not given in a lump sum, but was payable 
weekly. The judgment was specific in the assumption that 
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the condition was permanently fixed. Unfortunately for the 
claimant, the Insurance company went into liquidation and 
the bond it gave was not sufficient to pay all creditors, with 
the result that the claimant has not benefited by the judgment 
of the Court by receiving any part of the compensation that 


was awarded him. 


* 
* * 


The subsequent history of this patient is especially interest- 
ing from the prognostic viewpoint and the long duration of 
his disability: 

Four years have now elapsed since January 7, 1930, when the relatively 
trivial accident occurred which started a long train of pathology, and yet 
at this writing (December 14, 1933) a disability for his special occupation 
continues, more or less, but sufficiently to compel the claimant to change 
it. Before the accident he was an electrician and telephone lineman. He 
tried repeatedly to return to his regular work but was compelled to desist 
because of the recurrence of the pain and swelling of his arm whenever he 
used it strenuously. In October, 1933, seven months after the Court had 
rendered a judgment in his favor he was still having attacks of swelling, 
pain and rigidity whenever he attempted to use his arm with normal 
efficiency. He has done no electrical work for about a year. He is now run- 
ning a pump at an oil well for a distributing company. The pump is run by 
a gasoline engine and there is practically nothing to do but clean and oil 
the machinery, supply it with gasoline and watch its operation. He sits 
around most of the time at work which is only for five hours at a time. He 
says he cannot go back to doing electrical work though it was for more 
remunerative. He might direct the work but his arm would not permit him 
to do the actual labor. He feels that the reason he has had no recurrent 
attacks or serious trouble with his arm in a long time is because he has 
changed his occupation and has avoided any extra muscular strain. 

Nore: The last report from Mr. H., received on January 3, 1934, states 
his present condition as follows: Despite the length of time (four years) 
since the initial accident occurred, his arm has not completely recovered. 
When he uses it strenuously he cannot raise it straight up from his side on 
the same plane with his body. It is inclined to go forward or backward. 

The arm shows varicose veins which were not present before the injury 
and are not visible on the opposite side. He is unable to use his arm as 
he did before the accident because it is inclined to swell and its action is 
what might be termed “clumsy.” He certainly cannot use his arm as well 
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as he did before the accident. He rather thinks he has less than 50 per cent 
of the use of the arm for manual labor. In fact he cannot do anything that 
would strain his arm. His arm swells or gets stiff and cramped when he uses 
it freely. He has to favor it in order to avoid the symptoms. His general 
health has otherwise continued good. 


* 
* 


This case is notable, because of the comparatively trivial 
nature of the cause, which was no doubt frequently repeated 
by the patient’s occupation; by its constant tendency to recur- 
rence on the same occupational, muscular effort, which com- 
pelled the man to change his work; by its long duration (during 
which periods of quiescence alternated with disabling attacks, 
always provoked by muscular effort). 

I have had two other experiences with this form of primary 
thrombosis, one typical of this disability, and the other in a 
gouty subject in whom the clinical features of the sudden, 
acute thrombosis were the same, but different in the sense 
that it was a concomitant or complication of a specific meta- 
bolic disorder (gout). 


DISCUSSION 


In the cross examination to which I was subjected in the 
case of Mr. H., here reported, several hypothetical questions 
were propounded by the opposing Counsel which indicated 
that the defense, or the surgeons whom they had consulted, 
had only a vague knowledge of that curious and enigmatical 
lesion of the axillary vein which was first clearly recognized 
as a clinical entity by Schrétter, a German writer, in 1884, 
and since his day has been clinically described by German and 
English writers as “primary spontaneous or idiopathic throm- 
bosis of the axillary vein’’; by French authors, more spe- 
cifically, as “‘thrombose or thrombo-phlébite axillaire par 
effort,” to distinguish it from thrombosis or thrombophlebitis 
caused by direct external injury or blow. 

Its distinctive features are: that the arm swells, becomes 
livid or more or less cyanotic, although pallor has been ob- 
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served in a number of cases. The edema is doughy or firm and 
hard, completely disfiguring the hand and arm. There is usually 
pain in the whole arm, but especially when the axilla is com- 
pressed, where a tender, hard cord is felt along the tract of 
the axillary vessels. There is usually no fever or very slight 
elevation of temperature. The striking feature is the sudden- 
ness of the attack and the rapidity with which the swelling 
spreads over the arm; and the complete disability in the use 
of the arm that follows, almost immediately, several hours 
or a few days after some unusual, violent, muscular strain, or 
more often, a trivial muscular effort or indirect trauma. Some 
authors (Gautier, Leconte,) even insist that it is the minimal 
effect that provokes the lesion. While this is true of many 
cases, it is also true that in others the thrombophlebitic 
phenomena follow violent indirect muscular effort. 

Usually the patients are young, robust, muscular indi- 
viduals engaged in heavy labor (Willan, Baum, Girard, Bazy, 
Murard, Vossenaar, Cottalorda, Gould and Patey, Pinelli, 
Paggi, and practically all writers on the subject). Examples 
of the severe causal strains are the cases of Schepellmann 
(checking and restraining a wild horse); Lahaussois (fall from 
a horse on the abducted arm); Austin (fall on the shoulder); 
fall from a horse (Van der Hoeven), and others in which more 
severe general contusions and other traumata complicated 
the axillary lesion. In others, a habitual occupational strain, 
or in sports and plays in which the arm, especially the right 
arm, is constantly called into action, thrombotic symptoms 
suddenly develop, after an extra effort. Such are the cases 
cited by Lowenstein, of a waiter who became fatigued after 
several hours waiting at table; the woman who was stricken 
after beating wash clothes with a heavy stick (Rosenthal); 
the girl of nineteen, whose attack followed the prolonged and 
vigorous stirring of a Christmas pudding (Firth and Mackay); 
my patient, the electrician and telephone lineman, who was 
attacked almost immediately after the slipping of a wrench 
which he was holding firmly while making a connection 
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between metallic tubes; and another, also my patient, reviewed 
in my notes twelve years ago, a strong, athletic young man 
of twenty-one, who suddenly developed the characteristic 
swelling, pain and disability of the right arm after carrying 
heavy buckets of sand a long distance. In this case, the swelling 
subsided gradually after three months, but left a tendency 
to recurrence after unusual muscular strain. 

Other seemingly banal accidents are reported as determin- 
ing causes which are curious because of the frequency of their 
occurrence without untoward consequences, such as a vicious 
swing with a golf club, an unusual twist in pitching a baseball; 
prolonged exertion in tennis; overstretching the arm in painting 
a ceiling; overstretching the arm in hammering a nail over- 
head; cracking a long whip over a wagon team; ringing the 
heavy bells of a church belfry. These and other similarly 
curious causes of this axillary lesion will be found in the reports 
of the various authors who have contributed to this subject: 
Schrétter, Willan, Gould and Patey, Cadenat, Canepa, Rosen- 
thal, Kinzel, Léhr, Lenormant, Hartmann, Jockisch, Lowen- 
stein, Cottalorda, Pinelli, Paggi, et al. In these cases, the 
relation of the accident to the lesion as cause and effect is so 
banal and opposite to common experience that insurance 
companies are strongly inclined to deny their liability for 
compensation or indemnity. Such was the cause of the litiga- 
tion in the claim of Mr. H., whose case I have reported in 
detail. 

There is still another group of cases, very rare, in which 
the axillary thrombosis develops suddenly and spontaneously, 
without any apparent accidental cause or strain, the patient 
awakening in the morning to find that he has a stiff and 
swollen arm. Such are the cases reported by Pellot, Rochard, 
Routier, Potherat, Léhr, Chutro, Cottalorda, Kinzel, Jockisch, 
et al. 

In these there is no accident or immediate strain to account 
for the lesion, and the insurance companies find It easy to 
deny their liability. It matters not that pathogenetically 
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there is often a history of habitual occupational muscular 
strain or chronic trauma which is causally related to the 
vascular lesion and the disability; these patients, none the 
less, fail to enter into the definition of an injury or disability 
caused by accident: meaning by accident, an unforeseen event 
directly or indirectly attributable to the sudden, violent 
action of external causes. 


* 
* 


Thrombosis in the vessels of the upper extremities is rare 
when compared with the frequency of thrombosis in the lower 
extremities, whether reported as a puerperal or postoperative 
complication. According to Lubarsch, about go per cent 
thromboses occur in the lower extremities and other veins 
of the body, and scarcely 10 per cent in the upper; and, of the 
so-called primary or spontaneous thromboses caused by effort 
or indirect violence, only 17.6 per cent occur in the upper 
extremities. The rarity of axillary thrombosis by effort is still 
greater when we consider that during the half century that 
has elapsed since Schrétter first described it, Bruno Paggi had 
been able to collect only 74 cases in a general survey of the 
literature to July 15, 1933. He states that only 2 cases had 
been reported in Italy, but evidently he had overlooked a 
number of.reports in the recent and rapidly accumulating 
French, German and British literature, including the case 
reported by Pinelli in his own country in February, 1933. 

The British literature is rather scant on this subject despite 
the fact that Sir James Paget described typical cases of spon- 
taneous thrombosis with sudden onset and rapid swelling, 
under the title of “‘Gouty Phlebitis,” tn which he included 
the upper extremity. He also refers to idiopathic “rheumatic” 
phlebitis, which had been previously described by MacKenzie, 
Prescott Hewitt and others, in 1873. 

More interest in the primary axillary thrombosis by strain 
has been shown in Great Britain since Pearce Gould and 
Patey published their important paper in a report of 8 cases 
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in 1929; Willan of Edinburgh had already reported 3 cases 
in 1916; Firth and Mackay reported an interesting case in 
1932; and other cases were reported in 1933 by Cosbie Ross 
(one case), C. H. S. Taylor (2 cases), F. W. James (one case), 
James Fettes (one case), and A. K. Selim (one case), J. N. 
McIntosh (1933). 

The United States has contributed very little to the 
casuistry of this lesion: George Wilson, of Philadelphia, 2 
cases in 1922; P. S. Lowenstein, of St. Louis, one case in 1924; 
Austin, of Anderson, Indiana (1924?); Clute, of Lahey’s 
Clinic (2 cases in 1931); and Horton, Mayo Clinic, one case. 
Wilson studies this condition in its neurological relations; 
McGoogan and Simmons deal with effort thrombosis of the 
subclavian vein in the puerperium, a different but allied condi- 
tion; Lowenstein contributes a most thorough study of the 
anatomical peculiarities of the axilla which predispose to 
obstruction and contusion of the axillary vein by muscular 
effort, and reviews the literature of the subject in a very com- 
plete and satisfactory manner; Horton deals most instructively 
with the subject in reporting a typical and carefully studied 
case. 

This deficiency in our literature is in marked contrast 
with the great attention that has been paid to this lesion in 
France and Germany, and lately in Italy, where the journals 
abound in clinical observations and most thorough researches 
into Its etiology, anatomy, pathology and treatment. 

The importance of this subject has become more apparent 
In recent years in connection with workingmen’s compen- 
sation and since Industrial Insurance has become a universal 
practice in the industrial and manufacturing centers of the 
world. 

This feature of the subject has been brought out most 
pertinently in the papers of Imbert, Daniel and Duvoir, and 
by others in the discussions of the Sixth International Congress 
on the accidents and injuries of labor and industry, held in 
Paris in 1931. 
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Since attention has been called to the medicolegal features 
of this unique type of thrombosis, more cases are being 
reported, and from my even hasty reading of late journals, I 
feel confident that Paggi’s 74 reported cases could easily be 
increased to 95 or 100 to the present date. 


ETIOLOGY AND PATHOGENY 


Traumatic Theory: The etiology and pathology of axillary 
‘effort thrombosis”’ is still obscure despite the theories that 
have been advanced to account for it. Schrétter’s original 
view was that trauma of the vein by sudden stretching and 
compression was the chief cause of a localized phlebitis, and 
this opinion was generally held for over twenty years after 
him. Since that time this theory has been questioned, and 
more stress has been laid on an underlying predisposing causes. 
The anatomical researches of Willan, and especially of Lowen- 
stein, Gould and Patey, and Lohr clearly support the theory 
of trauma by overstretching and contusion of the axillary 
vein, between the clavicle and first rib, the costo-coracoid 
ligament and the subclavius as chief local or determining 
factors in the etiology. 

Added to these factors Gould and Patey lay special stress 
on the subclavius muscle as responsible for the trauma of the 
vein by causing the rupture of the delicate subclavio-axillary 
valve which underlies this muscle. When the muscle is sud- 
denly stretched with the arm in an abducted position it will 
cause a sudden increase in the intravenous tension. which is 
sufficient to rupture the valve, and thereby create a traumatic 
endophlebitis and thrombosis. Cadenat and Lahaussois also 
suggested as added factors, first, a respiratory effort distending 
the vein; and secondly, an injury to the endothelium by over- 
stretching and compression. A perivascular hematoma is 
sometimes found, which is caused by the rupture of the small 
tributary venules of the axillary, and which confirms the 
actual violence of the venous trauma and of the lymphatics, 
in a few cases. 
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While this is all undoubtedly true of some cases, it Is 
evident that the traumatic theory Is not applicable to many 
others in which the accident is too trivial to justify the assump- 
tion that a severe traumatism, as above described, could have 
been caused by the accident. 

There can be no doubt, however, that trauma in some 
form or other, whether trivial or violent, is the prumum movens 
of the pathology in the vast majority of these cases. Whether 
it be a sudden muscular strain or a chronic habitual or fre- 
quently repeated occupational injury, the effect of the accident 
will be felt in the vein, which, for anatomical and physiological 
reasons, Is especially liable to the trauma or muscular strain. 

That there are strong predisposing factors cannot be 
denied (gout, grippe, rheumatism, chronic lead poisoning, 
typhoid, typhus, and latent focal infections, bacteriemias and 
toxemias which have a tropism for the vascular endothelium). 
When these exist they may be localized in the vein by the 
trauma. In regard to syphilis, which in this as in many poorly 
understood conditions, has been invoked as the incriminating 


agent, it may be said that in the great majority of the cases in 
which the Bordet Wassermann test has been tried, it has been 
found negative. ““Leconte probably expresses the consensus 
of opinion In asserting that syphilitic phlebitis is as rare as 
syphilitic arteritis is common, a point emphasized by Welch 
years ago”’ (Lowenstein). 


In regard to gout, I would quote a rare experience which I recorded in 
my notes in 1896. The patient was a Spanish stevedore, or ship-packer on 
the levee. He was fifty-five years old, and had been a chronic victim of 
gout In its most aggravated form with tophaceous deposits in the joints 
of the feet and hands. One morning, in an interlude between the attacks, 
he woke up with a severe pain in his right armpit, followed almost imme- 
diately by a rapid, doughy swelling of the hand and forearm. This soon 
attained enormous proportions which completely disabled his arm. A 
painful, hard cord in the axilla and a slight febrile movement confirmed 
the diagnosis of thrombophlebitis, which I attached to his gout, as he 
had not gone through any sudden, unusual strain or injury that he could 
recall. It was evident that the daily strain of the arm by reason of his 
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strenuous occupation in lifting and adjusting heavy loads had predisposed 
him to a gouty localization in his axillary vein. In this case the edema 
persisted for over three months and only subsided when the gout reappeared 
in his feet. The clinical picture in this case fitted perfectly to the descrip- 
tion of “‘gouty phlebitis” so clearly given by Sir James Paget in 1875, 
and had it not been for the typical history of gout, would have passed 
readily as a case of spontaneous thrombosis of the axillary vein “‘by 
effort,” which we are considering here. 


Infection Theory: Infection has long been regarded as the 
cause of thrombosis, and axillary thrombosis by strain has not 
escaped this explanation despite the clinical and bacteriologic 
evidence that Is against it. Of 27 cases in which a thrombus has 
been extracted from the axillary vein by operation, at least 
7 have been subjected to bacteriological cultures. In 4 cases, 
fragments of the thrombus were cultured (Bazy, Imbert, Cotta- 
lorda and Lapeyre) and all were found sterile. In 3 others, the 
cultures yielded Streptococcus viridans (Grimault and Dantlo), 
the Staphylococcus albus and colon (Lenormant and Mondor), 
and in another (Chifoliau and Folliasson), a streptococcus 
was found. 

In these cases there were notable alterations in the vessel 
wall with exudates and cell infiltration of the endovein, indicat- 
ing a severe, inflammatory type of septic phlebitis which is 
not in conformity with the clinical history and termination 
of the great majority of these cases. 

It is evident to anyone who has given much attention to 
the study of this type of vascular disease that “‘the theory 
of an infectious traumatic phlebitis” as held by Lecene, 
Jeanneney and Mathey-Cornot, Wulsten, Mondor and Lenor- 
mant, Chifoliau and Folliasson, et al. is untenable. The bac- 
teriologic evidence of infection is contraindicated by a greater 
number of negative cultures of the thrombus, the vein and 
of the blood, in the few cases in which this has been tried. 
The clinical history of this complaint is also opposed to the 
theory of an infectious phlebitis. That infection may be at 
the bottom of some cases cannot be doubted, but this interpre- 
tation applies only to some cases, certainly not the majority. 
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Sympathetic Theory: This has found its most recent and 
enthusiastic advocate in Cottalorda, of Marseilles (1932). 
He states his belief as follows: 

The syndrome which we clinically recognize as a thrombo- 
phlebitis by strain is dependent on vascular lesions in which 
the vein preponderates. These lesions have their origin in a 
venospasm induced by sympathetic irritation, caused by 
trauma; this is associated anatomically, more often (but not 
necessarily) with a thrombus developed in the vein which is 
clinically recognized by edema, as a manifestation of the 
vasomotor imbalance in the circulation of the extremity. 

That venospasm plays a part, and probably an important 
part in the production of venous obstruction and of the edema 
cannot be doubted if we adopt the views of Leriche, who holds 
that it is the effect of the vasomotor reflexes, which originate 
in the perivenous sympathetic. 

The mere obstruction of the lumen is not the only cause 
of the edema, but it is the persistent irritation of an inflamed 
or injured perivenous plexus in the venous wall that is respon- 
sible for the rapid edematous swelling. If the thrombus is 
removed, or the injured segment of the vein is excised, the 
vasomotor equilibrium (vasoconstriction followed by vaso- 
dilatation) is restored and the edema disappears. It is on this 
basis that Cottalorda explains the relief obtained by excision 
of the injured venous segment that he and others have obtained 
by this procedure in cases of axillary thrombus by strain. 

According to Rosenthal (1912) and Léhr (1927) three chief 
factors must be considered as predisposing to venous throm- 
bosis in any case, apart from the localizing effect of the trauma: 
(1) stasis or sudden retardation of the venous current with 
sudden congestion and over-distention of the vein; (2) changes 
in the chemistry of the blood by the presence of thrombogenic 
agents, such as catabolic products of abnormal metabolism, 
bacteria and toxines, which may predispose to thrombotic 
clotting under the conditions of No. 1; (3) inflammatory or 
degenerative changes in the vessel wall which alter the relation 


656 

‘a 
+ 
% 


PRIMARY THROMBOSIS OF AXILLARY VEIN 657 


of the endothelium to the blood, thus favoring the localization 
of the thrombus. Each of these three factors, or all combined, 
will favor the development of a thrombus, thus laying the 
foundation for a polyvalent thrombotic etiology. 

The objection to an exclusive thrombotic pathogeny lies 
in the fact that in a considerable number of operated cases, 
notably the very recent case reported by Moure and Martin, 
there is no thrombus or actual occlusion of the vein. In Cotta- 
lorda’s case there was no thrombus, but the vein (axillary vein) 
was found in a state of rigid spasm which obstructed the 
venous circulation. 

None the less, an axillary thrombus was found in 28 op- 
erated cases (Paggi). In some cases the thrombus originated 
in the subclavian, and in others the clot extended from the 
axillary into the subclavian vein; again in others, the clot was 
propagated from the axillary down into the brachial, and even 
its cephalic and basilic tributaries (Léhr, Chutro, Willan, 
Baum, et al.). 

Regardless of all the pathogenic theories that have been 
advanced to account for this singular type of vascular 
disease, there are several facts that are significant in its 
etiology: 

1. That the so-called “thrombophlebitis by strain”’ is a 
disorder that affects the upper extremity almost exclusively 
(27:29 well-authenticated cases, or 82.6 per cent, Cottalorda; 
9:10, or go per cent, Pellot). 

2. That the right arm is affected 2.5 times more often 
than the left (42 in right and 17 in left, Paggi). 

3. When the lesion occurs in the left arm, it is almost 
constantly in left-handed individuals, or in the right-handed 
who have strained the left arm. 

4. Axillary thrombosis by effort is predominantly a male 
disease (4 males to 1 female in 74 cases, Paggi). 

5- This lesion is peculiar to vigorous youth and middle age, 
in seemingly sound and vigorous individuals. The incidence 
in the majority is between the twentieth and fortieth years; 
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very rare in old age and childhood; no cases reported in Paggi’s 
series below ten or above seventy years of age. 

The relation of these three factors, age, sex and arm 
affected, is clearly in accord with the traumatic theory, at 
least of trauma of some sort as the initial step in Its pathogeny. 


DIAGNOSIS 


The diagnosis in the majority is self-evident: 

1. The history of the accident or injury by strain. 

2. Edematous swelling of the affected arm immediately 
or a few hours or days after a sudden muscular strain, or 
repeated and long-continued muscular effort involving the 
arms; the edema spreading rapidly over whole arm, without 
fever or increase in local temperature, absence of local signs 
of inflammation in the skin, and lack of signs of a constitutional 
reaction. 

3. Lividity or pale cyanotic hue of the skin in most cases, 
though the contrary, pallor, may be observed. 

4. The development of collateral venous tributaries which 
appear as venous ectasies in the anterior surface of the upper 
chest wall and corresponding shoulder. 

5. The presence in the axilla of a palpable and tender cord 
corresponding to the axillary vein, without notable enlarge- 
ment of the axillary or regional lymph nodes. 

Among other signs, the blood pressure in the affected arm 
has been recorded by several of the most recent observers, but 
unfortunately they are contradictory. Cottalorda lays stress 
upon the increased systolic and diastolic pressure as determined 
by oscillometric tests as especially studied in his 2 cases. 
Rochard noted a slight increase in the systolic pressure in 
one case; on the other hand, Delbet, in a patient examined 
by Pachon himself, found no difference in the arms. The 
blood pressure was also identical on both sides in the cases 
of Grimault and Dantlo, and Guyot and Jeanneney. Loubat 
and Carles noted a slight diminution on the affected side, and 
Horton, in his very carefully studied case, found very little 
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difference between the two sides; if any, a very slight increase 
in the oscillometric tension of the normal side. In our case 
there was a slight increase in the systolic blood pressure 
(oscillometric): on the affected side was 125/70; on the 
normal side, 112/70. We would expect the oscillometric 
tension increased in the acute stage of thrombotic venous 
obstruction. 

Horton also made a comparative study of the oxygen 
content in the peripheral venous blood of both sides, the first 
observation of the kind in the history of the subject. This 
showed a decided lowering of the oxygen content on the 
affected side. The oxygen saturation of the venous blood on 
the right (affected) side was 43 per cent, and that of the left, 
70 per cent (normal). This observation is valuable in confirm- 
ing the existence of an obstruction in the vein of the affected 
side. 

In the few cases in which careful hematologic studies have 
been made, there are no notable blood changes in the mor- 
phology or chemistry of the blood that are peculiar to this 
condition in its typical form. In our own case, Mr. H., the 
blood picture (total and differential) taken in a period of quies- 
cence, was well within normal limits. A similar experience Is 
detailed by Horton. Léhr noted an increased red cell count 
(hyperglobulia) in 2 cases observed by Schlazetski. But this 
was not the case In our patient, in whom the hematocrit showed 
the blood cells to be 32 per cent by volume. In Horton’s case, 
they were 40 per cent. The bleeding time in our case was three 
minutes; the coagulation time, two minutes; sedimentation 
rate slow (two hours to reach the 6 mm. line). Hemoglobin 
in Horton’s case was 85 per cent, in ours, 90 per cent. Horton 
found the blood calcium to be 10.2 mg. in 100 c.c. of blood. 

While the hematologic data are still too scant to permit of 
general conclusions it is quite apparent that nothing specifically 
distinctive of a marked constitutional reaction has been 
detected in this condition up to the present. It is only in the 
case of infection, with marked inflammatory reactions in the 
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veins, that notable differences in the leucocyte count and 
sedimentation rate are likely to occur. 

In the differential diagnosis of this condition we must 
exclude all cases in which obstruction to the venous circulation 
of the arm is caused by a mechanical impediment, such as 
pressure from tumors, lymph nodes, fractures (clavicle, 
humerus), aneurysms, etc. All cases in which an axillary 
thrombophlebitis is only a propagation of a regional infection 
from wounds or other traumatic causes; all cases in which an 
axillary phlebitis is only a part or complication of a general 
disease, pyemia, septicemia, puerperal fever, typhoid, gout, 
grippe, rheumatism, etc.; or when it is linked with a central 
or peripheral neuropathic disorder, as seen in syringomyelia 
tabes, hysteria and epileptic subjects. It is a question whether 
any cases of spontaneous axillary thrombosis, without history 
or evidence of trauma of some sort, can be legitimately classi- 
fied as cases of primary axillary thrombosis by effort. In read- 
ing the reported cases, It seems to me that there are a number 
that scarcely have any right to this category, certainly not 
from the medicolegal point of view. 


PROGNOSIS 


The prognosis as regards life is benign. There is only one 
case in which a fatal pulmonary embolism occurred (Moure), 
and even this cannot be classed as a primary axillary throm- 
bosis by effort. 


The patient, a woman, aged seventy years, had sustained a fracture 
of the neck of the humerus; she died on the fourth day, and the autopsy 
revealed a pulmonary embolus, which had originated in the subclavian 


of the fractured side. 


On the other hand, the duration of the disability is quite 
variable; quite discrepant according to the experience of the 
authors whose individual observations are usually limited to 
one or 2 cases, and at most, 8 cases (Gould and Patey). The 
duration of the disability is a matter of importance in compen- 
sation cases, and the surgeon should be guarded in expressing 
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an opinion as to the length of time the patient may be 
incapacitated. 

The patient may be completely restored in a month or 
two; but in many, if not the majority, the convalescence is 
prolonged and to be counted in months of partial or complete 
disability, caused by the edema, weakness, and stiffness of 
the arm, and by the frequency of relapse. Relapse is more often 
provoked or aggravated by persistence in the same occupation. 
One patient, reported by Baum, complained of persistent 
and recurring edema one and one-half years after the accident. 
In the patient reported by Jeanneney and Mathey-Cornat, 
the pain and swelling had persisted six years after the accident, 
before an operation (excision of the thrombotic venous seg- 
ment) effected a cure. In my first patient, the swelling and 
disability gradually subsided in seven months. 

In the patient reported in this communication, the dis- 
ability from recurrent swelling, stiffness and pain continued 
for over three years with alternating remissions and exacerba- 
tions, the latter always induced by any extra strain in his 
occupation. Even eight months after the Courts had awarded 
him compensation for a 50 per cent disability, the patient 
continued to suffer from new attacks which compelled him 
to change his occupation. Even now, four years after the 
primary accident, he has obtained relief and is relatively 
comfortable, solely because in his new occupation he is not 
subject to strenuous exercise of his arm. 

In all these cases there are at least three possibilities to be 
considered on the basis of the collective experience: 

1. In mild cases, a comparatively rapid cure with return to 
the normal functions of the arm in six or eight weeks, by spon- 
taneous efforts of nature, assisted by rest and physiotherapy. 

2. In the more severe cases, a gradual, slow process of 
cure by the development of an adequate collateral circulation, 
which may be hastened by a change of occupation. 

3. A quicker relief by an operation that would expose theseat 
of the lesion and deal with it according to the actual findings. 
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The frequency of relapse on the slightest provocation 
should always be remembered. 


TREATMENT 

In the majority of cases the patients have been relieved 
by rest, immobilization, bandaging, elevation, physiotherapy, 
leeches, and other methods of local treatment usually applied 
in the treatment of phlebitis. Elevation of the arm with elastic 
bandage will reduce the edema, which is the chief complaint 
after the acute stage Is over. 

If there are any recognizable underlying dyscrasic or 
constitutional conditions (gout, rheumatism, focal infection, 
etc.) these should be treated. When the existence of an obstruc- 
tion in the vein ts definitely established, the only hope of 
spontaneous recovery lies in the development of an adequate 
collateral circulation. 

When the condition persists, or there is constant tendency 
to recurrence, the expectant treatment should yield without 
too long delay to a surgical exploration of the seat of the 
lesion. The procedure will vary with the findings. Rapid cures 
have been obtained by thrombectomy, or simple extraction 
of the obstructing clot, as in the cases of Bazy, Imbert and 
Schepelmann. 

But the best and quickest results have been obtained by 
the excision of the thrombotic venous segment, as in the cases 
of Grimault and Dantlo, Guyot and Jeanneney, Delbet, 
Schwartz, Mondor, Chifoliau and Folliasson, Cottalorda and 
Lapeyre, Ployeé, Huard, even when there was no obstructing 
thrombus present, and only a marked lesion or spastic con- 
tracture of the vein, as in the cases of Cottalorda and Lapeyre. 

The principle underlying a segmental excision of the veins 
rests, as previously stated, on Leriche’s teaching that the veins, 
like the arteries, are liable to venospasm through irritation 
of the pertvenous sympathetic and that the excision of the 
injured segment is equivalent in its peripheral vasomotor 
dilator effects to a perivenous or arterial sympathectomy. 
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In contrast with preceding experiences, the case reported 
by Moure and Martin is very interesting. These surgeons 
operated on a patient who presented all the typical signs of 
axillary thrombosis by strain. 


This man in a drunken debauch performed all sorts of disorderly 
movements and woke up the next morning to find his right arm swollen 
and disabled. After failure of medical treatment, two months after the 
occurrence, the axillary vein was exposed, and to the surprise of the opera- 
tors, no thrombus or lesion of the vein was discovered. It was clearly proved 
that there was no obstruction to the venous circulation. The artery and 
nerves appeared normal and uninjured. On the other hand, the inner 
border of the coracobrachialis was found ecchymotic, suggesting the 
existence of a hematoma which had been absorbed, leaving a considerable 
serous collection in the intermuscular spaces. Nothing was done to the 
vein, to the artery or to the nerves. The wound was cleared of serum (which 
was found sterile on culture) and closed without drainage. 


This observation shows that a condition may develop in 
the arm which is clinically identical with a thrombophlebitis 
by effort, and in which a careful dissection and exposure of the 
axillary vessels show no lesion whatever, not even venospasm, 


and only a trauma of the adjoming muscles. In this case 
nothing was done but to clear the wound of serum and close 
it without drainage, and yet the edema subsided and the 
patient was able to return to his work, completely relieved 
of his disability three weeks after the operation. 


CONCLUSIONS 


The conclusions that we would draw from this discussion 
are: 

1. That the so-called ‘“‘axillary thrombosis by strain or 
effort” is a complex syndrome of polyvalent causation, in 
which indirect trauma of the axillary vein and its immediate 
environment, including the lymphatics, and perivenous sympa- 
thetic plexus plays the leading réle, and that thrombosis is the 
usual but not an essential or obligate feature of the lesion. 

2. That the vascular reactions (edema and signs of venous 
obstruction) and functional disability, which are peculiar 
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to this disorder, are usually out of all proportion to the extent 
and degree of the trauma. 

3. That none of the theories at present advanced to explain 
this condition is adequate singly to account for all the clinica! 
phenomena that constitute the classical type of this affection. 

4. That a difference should be recognized medicolegally 
between primary spontaneous thrombosis of the axillary vein 
caused by accidental trauma (muscular strain and indirect 
injury) and the so-called spontaneous thrombosis which occurs 
without any history of accident or antecedent injury or con- 
tinued occupational strain. The absence of accidental trauma, 
whether direct or indirect, trivial or severe, excludes ipso 
facto the non-traumatic cases from the category of accident 
insurance liabilities. 

5. In all cases which resist the classical methods of treating 
thrombophlebitis, an exploratory operation is indicated to 
uncover the nature of the lesion and remove it by thrombectomy 
when the clot exists, or by the excision of the venous segment 
when this is obviously diseased, even though no clot exists. 
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MYCOTIC ANEURYSM OF THE COMMON 
ILIAC ARTERY 


SYMPATHETIC GANGLION BLOCK AS AN AID IN THE 

DEVELOPMENT OF THE COLLATERAL CIRCULATION 

IN ARTERIAL ANEURYSM OF PERIPHERAL ARTERIES 
REPORT OF A CASE* 


Mims GacgE, M.D. 
NEW ORLEANS, LA. 


NEURYSMS occurring in the arterial tree are divided 
into two anatomic types, the true and the false. The 
true aneurysm (aneurysma verum) is one In which 

one or all of the arterial tunics participate in the formation 
of its walls. The false aneurysm (aneurysma spurium) is one 
in which the walls of the sac are formed by the organization 
of blood clots and adventitious tissue, and proliferation of 
perivascular connective tissue. 

That aneurysms are of great clinical importance has been 
shown by the reported studies of Lucke, Rea, Garland, and 
Boyd. Lucke and Rea in an analysis of 12,000 of their own 
and 160,145 collected autopsies found aneurysms In 1452, or I 
in every III patients examined postmortem, an incidence 
of 0.9 per cent. Garland in his 12,000 postmortems found the 
incidence of aneurysms to be 2.2 per cent. The highest inci- 
dence of aneurysms was between the ages of thirty and sixty 
years. In Garland, Lucke, and Rea’s series syphilis was the 
most frequent cause of aneurysms, and the most frequent 
sites were the arch of the aorta, the abdominal aorta, thoracic 
aorta, and splenic artery. The incidence of aneurysms in the 
various countries is as follows: the United States, 1 in 41; 
Great Britain, 1 in 74; the Scandinavian countries, I In 109; 
Austria and Germany, 1 in 198. Aneurysms are, apparently, 
more frequent in the English-speaking countries. Boyd, in 
a study of 4000 cases of aneurysm of the thoracic aorta, found 


* From the Departments of Surgery, School of Medicine, Tulane University of Louisiana, 
and the Charity Hospital, New Orleans. 
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that aneurysms are responsible for about 0.1 to 0.5 per cent 
of deaths in America, 0.3 per cent being the average. The 
highest incidence of aneurysms was between thirty-six and 
forty years. Garland, in 12,000 consecutive autopsies, found 
167 cases of aneurysms. The most frequent site of aneurysms 
was in the aorta. He stated that aneurysms of the large arteries 
of the extremities are uncommon. In all of these series syphilis 
played an important part in the production of the aneurysm, 
being the etiological factor in from 20 per cent to 100 per cent. 
Arteriosclerosis was also rather frequent, and both Lucke 
and Garland stated that bacterial infections can cause aneu- 
rysms, usually the mycotic type. Aneurysms developing during 
the course of bacterial endocarditis and some of the acute 
infectious diseases with concomitant bacteriemia form a 
distinct clinical group and are known as mycotic aneurysms. 
The most frequently involved vessels are the visceral arteries. 
The clinical signs are rather obscure and a clinical diagnosis 
of mycotic aneurysm is seldom made. They are usually 
found at autopsy. The most frequent sites of mycotic 
aneurysms are the aorta, cerebral vessels, superior mesen- 
teric artery, and the peripheral arteries. The large trunks or 
branches of the aorta are seldom involved. The pathology, 
clinical course, and prognosis vary greatly from those develop- 
ing secondary to chronic diseases of the arterial tree, such as 
syphilis and arteriosclerosis. In contradistinction to the latter, 
the mycotic aneurysm is a disease of youth, the highest inci- 
dence occurring before the age of thirty. 

In 1851 Koch first described an embolic aneurysm of the 
superior mesenteric artery In a case of endocarditis in which 
death suddenly occurred with symptoms of severe abdominal 
hemorrhage. In 1853 Tufnell described a popliteal aneurysm 
that developed in a patient with a proved, active endocarditis. 
Since then our knowledge of this condition, mycotic aneurysm 
associated with bacterial endocarditis, has been enhanced 
by the studies of Yeo, Bryant, Ogle, Goodhart, Dean Lewis, 
Schrager, Nasse, Oliver, Le Boutillier, Jordan, Glynn, Clutton, 
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Dudgeon, MacLachan, Stengel and Wolferth, Reifenstein, and 
others. 

Mycotic, embolic aneurysms are the arterial manifestations 
of acute bacterial endocarditis, and should be so considered. 
Ponfick in 1873 considered that mycotic aneurysms resulted 
from an embolus containing a spine of calcareous deposits 
or that the embolus acted in a mechanical way, producing 
irritation of the arterial wall by the presence of the calcareous 
and spinous spicules which penetrated into the wall, therefore 
allowing infection to gain entrance and weaken the wall, 
producing an aneurysm. Goodhart believed that this method 
of formation was rare and in 1877 reported an interesting case, 
which he said proved that mycotic aneurysms are embolic 
in type and secondary to endocarditis. 


The case he reported was that of a male, aged eighteen, who had 
been suffering for four years with rheumatism. While he was feeling the 
patient’s left radial pulse there was a sudden cessation of all pulsation in 
both radial and ulnar arteries. However, pulsation persisted above the 
bifurcation of the brachial. The patient died suddenly a short while after 
this phenomenon was elicited, and at autopsy a ruptured cerebral aneurysm 
as well as an aneurysm of the left brachial artery at the bifurcation was 
found. The aneurysm of the brachial contained pus. 


Goodhart stated that based on the records of the London 
Pathological Society he felt justified in concluding that cere- 
bral aneurysm in young people is generally associated with 
endocarditis. 

We owe our knowledge of the definite relationship between 
bacterial endocarditis and mycotic aneurysm to Eppinger, who, 
in 1887, by using reliable and conclusive bacterial methods, 
found the same organism in the walls of the aneurysm as was 
found in the vegetations on the heart valves. It has been shown 
that patients suffering with bacterial endocarditis are prone 
to have emboli and infarction, which frequently contain the 
same microorganisms as those producing the disease. Infarction 
of the spleen, kidney, and vessels occurs not infrequently. 
Stengel and Wolferth, in 1923, collected 217 cases of mycotic 
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aneurysms, of which 187 (86.1 per cent) showed evidence of 
endocardial disease. The remaining 30 (13.8 per cent) occurred 
in connection with various types of infection. The most fre- 
quently encountered organisms are the non-hemolytic strepto- 
coccus, pneumococcus, and staphylococcus; but occasionally 
the gonococcus and influenza bacillus have been found. In 
those cases of mycotic aneurysm that are not associated with 
endocarditis, infection of the lungs, bones, and bladder, gonor- 
rheal arthritis, typhoid fever, and anthrax are etiological 
factors. Reifenstein reported 2 cases of mycotic aneurysms, 
the etiological factors being the gonococcus and the pneumo- 
coccus respectively. Clutton and Dudgeon also reported a 
mycotic aneurysm of the femoral artery due to the pneumo- 
coccus, secondary to a pneumococcal pneumonia. Cathcart 
reported a mycotic aneurysm of the femoral artery following 
typhoid fever. However, no bacteriologic studies were made 
for confirmation. Oliver reported a case of perforating, ulcerat- 
ing aortitis in which a bacillus of anthrax was found in the 
wall of the aorta. This, however, was not proved bacterio- 
logically from a cultural standpoint. The incidence of mycotic 
aneurysm is rather difficult to estimate. Stengel and Wolferth 
collected 217 cases of mycotic aneurysm in which 86.1 per cent 
were suffering from concomitant endocarditis. However, the 
percentage of mycotic aneurysms occurring In a given group of 
individuals is rather difficult to estimate. I believe that they are 
comparatively rare. Garland in a study of 12,000 consecutive 
autopsies discovered only 4 cases of mycotic aneurysms, 2 
in the aorta and 2 in the femoral artery. This gave a percentage 
of 2.4 of mycotic aneurysms occurring in this group. Le Boutil- 
lier reported 60 cases of aneurysms occurring in individuals 
below the age of twenty. In reviewing his reported cases there 
were 20 cases, 35 per cent, associated with heart lesions. 
Evidently the aneurysms were mycotic in type. Therefore, 
in spontaneous aneurysms occurring in young individuals 
below the age of twenty, evidence is in favor of the aneurysms 
being of the mycotic type. The relationship of the incidence 
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in males and females according to the collected cases of Stengel 
and Wolferth were as follows: 121 were males and 57 were 
females. A somewhat similar proportion exists In aneurysms 
due to other causes. 

The location of mycotic aneurysms Is variable. They may 
occur in arteries of all parts of the body, varying from the 
smallest vessel to the largest, the smallest vessel being located 
in the cerebrum and, of course, the largest, the aorta. Stengel 
and Wolferth in their collected cases found the most frequent 
site to be the aorta. They reported 66 cases occurring in the 
aorta out of a group of 88 aneurysms. Next to the aorta, the 
superior mesenteric, the hepatic, and the splenic arteries are 
the most frequently involved. Stengel and Wolferth state 
that in these arteries mycotic infection is the most frequent 
cause of aneurysm. Of the cerebral vessels, the middle cerebral 
and its branches are the ones that are most frequently the sites 
of mycotic aneurysms. Mycotic aneurysms in Stengel and 
Wolferth’s series occurred in the arm in 23 cases and in the 
leg in 31 cases. The femoral, brachial, and popliteal arteries 
are the most frequent peripheral arteries involved. The artery 
least frequently involved is probably the common iliac artery. 
Stengel and Wolferth collected only 7 cases in which the 
common iliac was the site of mycotic aneurysms (about 3.2 
per cent). This is in agreement with statistics of aneurysm 
of the common iliac artery due to other diseases, such as 
syphilis and arteriosclerosis. Matas, in 172 aneurysms, found 
only 2 cases involving the common iliac artery. Garland, in 
his series of 12,000 autopsies, found only one case of aneurysm 
of the common iliac artery in 167 cases. Lucke and Rea in 
their series of 321 aneurysms did not record a single case with 
involvement of the common iliac artery. Makins, in his war 
experience in France, recorded 169 cases of gunshot wounds 
of the blood vessels without a single report of injury to the 
common iliac artery. In a collection of other cases he recorded 
a total of 943 cases of gunshot wounds of the blood vessels 
with a report of only one case of the common iliac. From these 
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statistics it is evident that the occurrence of aneurysm in the 
common iliac artery is rare, whether it is due to syphilis, 
arteriosclerosis, or mycotic infection. We, therefore, believe 


Fic. 1. Drawing made at time of operation, showing relation of cecum and terminal 
ileum to aneurysmal sac and also relation of sac to aorta and internal and external 
iliac arteries. 


from the rarity of aneurysms involving the common iliac artery 
that our case is worthy of reporting, not only from a standpoint 
of rarity but also from the standpoint of size, as it is common 
for aneurysms of the mycotic type to be of rather small dimen- 
sions. They usually range from the size of a pea in the cerebral 
vessels to that of an orange in the peripheral vessels. The 
aneurysm of the common iliac artery in our case was about 
the size of a small grapefruit. 

Mycotic aneurysms develop in several ways: (1) by lodg- 
ment of emboli in the lumen of blood vessels or vasa vasorum; 
(2) by settling out of bacteria on the inner wall of the vessels 
or vasa vasorum; (3) by continuity of infection from the aortic 
or pulmonary valves. According to Eppinger the emboli lodge 
in the vessels at their bifurcation. Here the arterial lumen 
narrows as the branch makes an acute angle with the parent 
stem. In the vasa vasorum the emboli may occlude the vessel 
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and infect the stalk at this point. In the aorta, emboli from 
the vegetations of the heart valve or mural thrombi of the 
auricles or ventricles are carried by twigs from the coronary 
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Fic. 2. Drawing illustrating aneurysmal sac and its relations to vessels. Cecum has 
been reflected toward midline. Ureter is seen crossing sac in its midportion; ovarian 
vessels ligated and severed. At upper pole of aneurysm two ligatures of tape can be 
seen. 


vessels, which supply the first portion of the coronary aorta, 
or through the vasa vasorum. Coarctation (Reifenstein) and 
sclerotic plaques may act as the place of attachment for the 
emboli and result in the formation of an aneurysm. It is, how- 
ever, very rare for organisms to attach themselves to healthy 
intima of the blood vessels. In the majority of instances where 
the aortic and pulmonary valves are involved in endocarditis, the 
infection spreads on to the aorta and the pulmonary artery 
by contiguity. Other portions of the aorta are seldom involved 
unless there is some previous lesion such as an arteriosclerotic 
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plaque, where infections of the arterial wall result in the forma- 
tion of aneurysms. It was once thought that embolism played 
a mechanical part in the formation of mycotic aneurysms. 


Common iliac artery 


Ureter 


External iliac artery 


Fic. 3. Diagrammatic drawing showing position of aneurysm and its relationship to 
surrounding structures. 


However, it has been shown that an embolus plays only a 
secondary role. At times the embolus is found at the site of 
the aneurysmal formation, but, as a rule, the thrombus or 
embolus rapidly disintegrates due to the infection, and there 
is no postmortem evidence of embolism at the site of aneurysm. 

The formation of mycotic aneurysms is as follows: At the 
site of the embolus there occurs an endarteritis which results 
in an ulcer. The infection spreads to the media, producing a 
mesarteritis. The elastic tissue is destroyed, the arterial wall 
becomes weakened, and bulging of the wall takes place, result- 
ing in the formation of a true aneurysm. If the infection is 
of a virulent type and starts from the media (vasa vasorum), 
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an abscess develops and ruptures into the lumen, destroying 
the elastic tissue over a wide area with the formation of an 
aneurysm. At times the infection is so virulent that it extends 


External iliac arté 


Fic. 4. Drawing made at time of operation, showing replacement of cecum to lateral 
abdominal wall and method of covering area where stump of appendix was inverted 
into cecum. 


rapidly through the wall, and the arterial wall ruptures before 
an aneurysm can develop. This, of course, if in a large vessel, 
produces sudden death, or if in an area surrounded by dense 
tissue a false aneurysm results. Therefore, a low grade of 
virulency is a prerequisite for an aneurysm of the mycotic 
type. Klotz has demonstrated, however, that infection can 
involve both the intima and the adventitia simultaneously 
and independently of each other, the media escaping. This 
observation of Klotz, however, applies to the arterial changes 
found in rheumatic arthritis. That mycotic aneurysm can 
develop either from infections starting within the lumen or 
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from infections starting in the perivascular tissue, secondarily 
involving the artery, has been demonstrated by Chiari in his 
studies of tuberculosis of the arterial tree. He has shown that 
infections can occur by perivascular involvement through the 
lymphatics into the arterial wall, and this weakening of the 
arterial wall results in formation of an aneurysm. Looking 
at the mycotic aneurysm from the interior of the vessel, it 
differs somewhat from that found in syphilis. The mtima is 
practically normal in the mycotic aneurysm up to the edge 
of the opening, but it Is rare to find the endothelium continuing 
around the sac. The endothelium in the majority of instances 
extends downward into the aneurysmal sac for only a short 
distance, and it is only exceptionally that the entire sac Is 
endothelial lined. However, Eppinger reported one case in 
which the mycotic aneurysmal sac was completely lined by 
endothelium. Vegetations are at times found in the sac of 
mycotic aneurysms similar to the vegetations found on the 
cardiac valves. It is in these vegetations that organisms have 
been discovered which are the same as the organisms found 
in the vegetations on the heart valves. Occasionally one finds 
on the inner wall of the sac a calcareous deposit. At times 
these calcareous deposits are also found in the wall of the 
aneurysmal sac. Calcareous deposits, as a rule, are found in 
patients who show degenerative changes elsewhere in the 
arterial tree. They are seldom found in young individuals, 
because, with the exception of mycotic aneurysms the vascular 
tree, as a rule, is free from disease. 

Mycotic aneurysms are prone to rupture, especially when 
they are located in the different cavities of the body. This 
is due to lack of support by surrounding tissue, and there is 
no secondary wall to exert pressure on the aneurysm as it 
forms to prevent rupture and fatal bleeding. In mycotic 
aneurysms the largest percentage of deaths are caused by 
rupture of the aneurysm usually into one of the cavities of the 
body, the most frequent sites being the pleural, the cranial, 
and the abdominal cavities, respectively. There is no peri- 
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vascular support to the aneurysm and when rupture takes 
place, the patient bleeds to death in either the thorax or 
abdomen, whereas in the cranium, of course, the damage and 
rapid increase of intracranial pressure produce sudden death. 
In the extremities, if rupture takes place, a false aneurysm is 
secondarily formed by the surrounding tissue, and it is seldom 
for the patient to succumb from the hemorrhage when rupture 
occurs in these areas. In spite of the fact that mycotic aneu- 
rysms are prone to rupture, arteriovenous fistula, resulting 
from rupture of a mycotic aneurysm into the vein accompany- 
ing the artery, rarely occurs. Only 3 such cases of this type 
have been reported, one each by Floyd, Simmonds, and Libman. 
The arteriovenous aneurysm in Floyd and Libman’s cases, 
respectively, was between the femoral vessels, whereas in 
Simmonds’ case it was at the bifurcation of the aorta with 
the common iliac vein. One would expect a higher incidence 
of arteriovenous aneurysms from rupture of mycotic aneu- 
rysms, especially in arteries of the peripheral vessels. However, 


the process develops slowly in arteries of the extremities and 
generally there is a wall of inflammatory exudate interposed 
between artery and veins. It occurs infrequently in syphilitic 
and arteriosclerotic aneurysms. I have seen one case in which 
a syphilitic aneurysm of the right femoral artery ruptured 
into the femoral vein, producing an arteriovenous aneurysm. 


SYMPTOMS AND DIAGNOSIS 


The symptoms In mycotic aneurysm are, as a rule, latent 
and, therefore, a clinical diagnosis is seldom made. Most of 
them are found at autopsy. Usually the patient is under 
medical care for endocarditis at the time the aneurysm de- 
velops, and the signs and symptoms of the aneurysms depend 
entirely upon its location. As these aneurysms are embolic 
in nature, In some instances as a result of the embolism a 
thrombus is formed and the first symptom of the phenomenon 
is thrombosis of the involved arteries. In such an instance 
the blood supply is cut off below the thrombus, and the patient 
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suffers from severe pain at the site of thrombus as well as from 
pain radiating distal to the site of the aneurysm, producing 
evidence of thromboangiitis obliterans. This is especially 
noticed in the peripheral arterial tree, particularly in the 
brachial and femoral arteries. At times, due to the reaction 
in the surrounding tissue, a diagnosis of thrombophlebitis 
or thromboangiitis obliterans is made, aneurysm not being 
suspected at the time. The inflammatory reaction, however, 
soon subsides and then the aneurysm manifests itself by a 
small pulsating tumor. If the embolus is small and lodges 
at the bifurcation of an artery but does not cut off the circula- 
tion distal to the site of implantation, very few symptoms are 
manifested, the earliest sign recognized being the development 
of an aneurysm. This Is, as a rule, possible only in the periph- 
eral arteries, especially those of the upper and lower extremities. 

If an aneurysm develops during the course of an endo- 
carditis and it is located in one of the large cavities of the 
body, diagnosis is seldom made clinically, the aneurysm being 
discovered only at autopsy. An aneurysm of the thoracic 
aorta, unless pressing on important structures, may develop 
to a large size before clinical symptoms become manifested. 
The diagnosis of a mycotic aneurysm of the thoracic aorta 
is very difficult, and it was not until 1923 that a case of this 
type was diagnosed clinically by Stengel. Diagnosis of a 
mycotic aneurysm of the arteries of the abdominal cavity 
is most infrequent. However, there have been a few cases in 
which a mycotic aneurysm of the superior mesenteric artery 
has been diagnosed preoperatively. Most of the diagnoses 
of mycotic aneurysms of the thoracic aorta and the abdominal 
vessel have been made at the postmortem table and have not 
even been suspected during life. 

However, in the peripheral arteries one can watch the 
development of an aneurysm, because the majority of the 
peripheral arteries are superficial. As the brachial and femoral 
arteries are the most frequently involved of all peripheral 
arteries, both being very superficial, it is easy to make a diag- 


‘ 


MYCOTIC ANEURYSM OF COMMON ILIAC ARTERY 679 


nosis of mycotic aneurysm in these places. Here, as in aneu- 
rysms due to other conditions, one finds a pulsating, expansile 
tumor connected with and in the line of the artery. As a rule, 
there is a diminished pulsation in the arteries distal to the 
pulsation tumor. The tumor is soft, can be easily compressed, 
and the elevation of the extremity diminishes the force of the 
expansile pulsation as well as having a tendency to diminish 
the size of the sac. Compression of the artery proximal to the 
aneurysm produces cessation of pulsation and usually collapse 
of the aneurysmal sac. On auscultation a murmur, synchronous 
with the systole of the heart, is heard. The murmur generally 
has a rather harsh sound instead of a soft sound. At times 
there is a to and fro murmur, but this is somewhat rare, and 
one never finds the marked, continuous hum that is found in 
arteriovenous fistulae. One of the characteristics of mycotic 
aneurysms is their rapid development, this being an aid in the 
diagnosis of the condition. 

I believe that diagnosis of mycotic aneurysms would not 
be so difficult if the condition were constantly kept in mind, 
when patients suffering with endocarditis come under observa- 
tion. Every patient with a bacterial endocarditis should be 
watched carefully for symptoms of thrombosis and embolism, 
and in this way early detection of an aneurysm, even in the 
large arteries of the thorax and abdomen, could be recognized 
clinically and measures taken to prevent rupture of the aneu- 
rysm, which so frequently takes place. This difficulty in 
diagnosis, however, is not limited to mycotic aneurysms alone, 
as aneurysms due to syphilis and arteriosclerosis present the 
same difficulties. Matas states that aneurysm of the thoracic 
aorta may attain large dimensions before any symptoms or 
signs manifest themselves, the only indication of their presence 
being symptoms produced by pressure on important surround- 
ing structures. However, some are not diagnosed even then, 
the diagnosis being made only at the autopsy table. Lucke 
and Rea, in a study of a series of 321 aneurysms, found that 
only 43 per cent were correctly diagnosed clinically. The 
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x-ray is indispensable in the diagnosis of aneurysm, especially 
of the large arteries of both abdomen and thorax. By fluoro- 
scopic examination their expansile pulsation differentiates 
them from other tumors, which at times simulate aneurysms 
very closely. 


TREATMENT 


The treatment of arterial aneurysms can be divided into 
two main subdivisions: (1) medical and (2) surgical. According 
to Stengel and Wolferth the treatment of mycotic aneurysms 
has not been very satisfactory or successful, a large number 
of the patients dying as a result of surgical interference or 
complications that arose following surgical procedures in an 
attempt to cure the aneurysm. Richey and MacLachan con- 
sider the radical surgical treatment in mycotic aneurysms 
generally useless, because the condition of the endocarditis 
remains unaltered. They state that the end results are bad, 
because the patient usually dies from endocarditis, if not from 
the immediate effects of the operation. I think that the poor 
results which have been obtained have been due mainly to 
the fact that some of the fundamental principles underlying 
the treatment of aneurysms of the arterial tree have been 
overlooked. As the majority of mycotic aneurysms develop 
from a low grade type of infection and these are the only ones 
which can be recognized clinically, due to their slow formation, 
I believe that both medical and surgical procedures are ap- 
plicable in these cases and that the results should improve 
with a better understanding of the pathological physiology 
which is responsible for the patient’s condition. 

The medical treatment of aneurysm, and this includes the 
mycotic type also, has for its object a diminution in the blood 
pressure, retarding the velocity of the circulation, provoking 
thrombus formation by increasing the coagulation. This 
results in the sac being gradually filled with a blood coagulum, 
which may produce a temporary or permanent cure. This 
type of treatment was introduced by Valsalva and Albertini 
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in 1728. The aim of these authors was to put the patient at 
complete physiologic rest, limit the fluid intake, and perform 
repeated venepuncture in order to decrease the amount of 
blood and at the same time increase its concentration, thus 
favoring coagulation in the arterial sac. This type of treatment 
has resulted in cure of some cases. To this type of treatment 
were later added various drugs which had the physiologic 
effect of reducing the blood pressure and at the same time 
lowering the intrasaccular pressure, favoring coagulation 
within the aneurysmal sac without destroying the blood 
components and lowering the resistance of the individual. 
It was about this time that Lancereaux recommended gelatin 
and it was used extensively in the treatment of internal aneu- 
rysms. However, all of these methods has a high percentage 
of failures and a very low percentage of cures. Those that 
showed evidence of cure very frequently had relapses. 

The surgical treatment was gradually added to the medical 
treatment, the simplest of these consisting of compression, 
acupuncture, filopuncture, and electropuncture. All of these 
simple procedures were introduced and used to facilitate 
the thrombosis in the sac of the aneurysm, therefore, producing 
obliteration of the aneurysm. These procedures were gradually 
supplanted by more radical surgical measures. These pro- 
cedures consisted mainly of placing of ligatures at different 
parts of the artery in close association with the sac. One of 
the earliest procedures of ligation was proposed and performed 
by Hunter, in 1785. Following Hunter’s description of his 
operation there came into vogue Brasdor’s operation, in 1789, 
which consisted of application to the distal side and very close 
to the tumor a ligature on the main artery. Wardrop, in 1825, 
ligated one or two of the main branches of the artery. Anel’s 
operation consisted of placing a ligature on the proximal side 
of the sac near the pole of the aneurysm. A different approach 
to aneurysms was that of Antyllus, who opened the aneurysmal 
sac and packed it with gauze, previously ligating the proximal 
and distal arteries of the aneurysm. The next most radical 
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type of surgery applied to aneurysms was the operation 
described by Philagrius, which was re-introduced by Purmann, 
in 1680. 

Dr. Matas has summarized these operations as follows: 
(1) application of ligature, (2) aneurysmotomy, (3) aneu- 
rysmectomy, (4) endoaneurysmorrhaphy, and (5) aneurys- 
mectomy with associated arteriorrhaphy and associated 
angioplasty (arterial and venous transplantation). The opera- 
tion of Anel, i.e., the application of a ligature to the main 
artery just proximal to the aneurysmal sac, and Brasdor’s 
ligation, the application of a ligature on the main artery distal 
to the aneurysmal sac, still have their places in the treatment 
of aneurysms. Anel’s operation is used most frequently in 
connection with aneurysm of the abdominal cavity, as aneu- 
rysm of the lower part of the aorta, the common, external, 
and internal iliac, and occasionally the femoral arteries. 
Brasdor’s ligation is still used for aneurysms of the innominate, 
subclavian, and common carotid. One of the greatest advan- 
tages as regards the use of ligatures has been the modification 
of their use by Halsted and Matas. Both of these distinguished 
surgeons have used aluminum metal bands for ligatures to 
occlude the arteries in the operations of proximal and distal 
ligation. The aluminum band of Matas and his method ot 
application is especially valuable in that there is no destruc- 
tion of the intima and the bands can be removed from the 
artery and circulation reestablished if there is any clinical 
evidence whatsoever of impending disaster to the tissues 
supplied by the vessels distal to the ligature. 

The greatest single advance in the treatment of aneurysm 
since the time of John Hunter was given to the world by Matas, 
who described his radical cure of aneurysm in 1902. His method 
of endoaneurysmorrhaphy has gradually but surely supplanted 
the majority of all other methods in the treatment of arterial 
aneurysm. The results are far superior to those obtained by 
any other methods. The complications are less in number, 
the collateral circulation is preserved and developed, the 
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incidence of gangrene remarkably decreased, and the restitu- 
tion to normal function greatly increased. I believe, however, 
that an endoaneurysmorrhaphy is not suitable for mycotic 
aneurysm for the reason that in these cases pyogenic organisms 
are responsible for their development and probably complica- 
tions would be more apt to occur following intrasaccular 
manipulation. Therefore, in the majority of these cases I 
would advise that the simplest procedures be used in order 
that the collaterals would not be disturbed and the infected 
tissue of the aneurysmal wall as well as the perivascular tissue 
not be disturbed to any great extent for fear of renewing an 
active infection, which may be responsible for a disaster. 

The successful outcome of any surgical procedure upon an 
aneurysm of the arterial tree depends entirely upon the 
presence of an adequate collateral circulation, in order that 
death of tissue distal to the aneurysm will not occur. Matas 
has stressed this principle for many years and has so often 
stated that in an aneurysm occurring in the peripheral vessels 
or in the larger branches of the aorta, especially the iliac and 
those of the legs and feet, no surgical procedures should be 
instituted as regards the radical cure of the aneurysm until 
one is absolutely satisfied that the collateral circulation is 
adequate to maintain life in the extremity and prevent the 
development of gangrene. 

There are certain topographical locations for aneurysms, 
which are more dangerous than others, as regards both the 
life of the patient and the development of gangrene. According 
to Matas, the prognosis in aneurysms of the main trunk of 
the iliac is always serious, especially those of the outer iliac 
tract both as regards life of the patient and of the limb. He 
states that spontaneous recovery is possible, but very excep- 
tional, and that the prognosis is gravest in aneurysms involving 
the diseased vessels, chiefly because they are usually associated 
with extensive and inoperable lesions of the heart and arterial 
system. The danger to life is probably greatest in the common 
and external iliac groups, and the danger from gangrene is 
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greatest in aneurysms of the common femoral. The lack of 
perianeurysmal support favors the rapid development and 
early rupture of the common external iliac mycotic aneurysms. 
Dr. Matas in summing up the evidence from various sources 
recorded the ligation of the common iliac artery In 80 instances 
with 56 deaths, or a death rate of 70 per cent. Fifty-nine of 
these operations were done prior to 1880 with 46 deaths, 
77-97 per cent mortality. In 21 operations done since 
1880, presumably with aseptic precautions, there were 10 deaths, 
which shows a reduction in the death rate to 33.33 per cent. 
In Halsted’s series of 30 cases in which ligation of the common 
iliac artery was done, gangrene occurred in only 6.6 per cent. 
LaRoque, in 1921, stated that gangrene should never occur 
after single ligation of the aorta, common iliac, or mternal 
iliac arteries, as has been repeatedly recorded. He claims that 
the absence of gangrene has been due to imosculation of the 
common, external, and internal iliacs, and to the superior and 
deep epigastrics which supply the collateral circulation. 
Muller, in 1922, found 20 per cent gangrene after ligation 
of the common iliac. Thompson, in 1924, did not agree with 
Halsted as regards the low incidence of gangrene following 
ligation of the common iliac artery but believed that this 
complication occurred more often than reported by Halsted. 

From the foregoing results, showing a rather high incidence 
of gangrene following ligation of the common iliac, it is evident 
that this complication has been due to inadequate circulation. 
As our patient had an aneurysm of the common iliac artery, 
it behooved us to use some method by which an adequate 
collateral circulation would be formed before ligation of the 
artery was undertaken. The best method that we have at our 
disposal today as regards development of the collateral circula- 
tion is the method of Matas; i.e., the use of a compressor which 
obliterates only the main artery, producing no pressure whatso- 
ever on the collaterals. This compressor is used for increasing 
periods of time at daily intervals until there has been evidence, 
as shown by normal color in the foot, and rise of surface tem- 
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perature of the extremity obtained by the thermocouple, that 
collateral circulation is adequate. 

As this was impractical in our case because the compressor 
could not be used upon the abdominal aorta and as Romberg’s 
method could not be used due to the possibility of injuring 
some of the abdominal viscera, I decided that if we could 
interrupt some of the vasoconstrictor fibers of the sympathetic 
nervous system supplying the vessels of the lower extremity 
on the side of the aneurysm all of our difficulties regarding 
the development of an adequate circulation would be over- 
come. This premise is based upon the recent work upon the 
sympathetic nervous system, especially in relation to diseases 
of the peripheral arteries. Horton and Craig, in 1930, showed 
by radiographic examination by injecting the arterial tree 
in the lower extremity of a dog following ganglionectomy that 
there was a definite increase in the size of the capillaries as well 
as a slight increase in the size of the main vessels. Moore et al., 
in 1933, demonstrated more conclusively than Horton and 
Craig that there is a definite increase in size of all the small 
vessels of the lower extremity as well as a slight increase in 
size of the main vessel of the leg of the dog following lumbar 
sympathetic ganglionectomy on that side. The reports of 
Flothow, W. J. Mayo, Richert, and Ross have shown con- 
clusively that if the sympathetic ganglionic chain which sup- 
plies vasoconstrictor fibers to an extremity are interrupted 
at their ganglionic origin, there develops a definite increase 
in surface temperature, which persists, as well as a marked 
change in the vascular supply to the extremity. The question 
now arose regarding the type of procedure that would be 
necessary to interrupt these sympathetic fibers. Operation 
either by the posterior route of Royal or the transabdominal 
approach of Adson was out of the question, as the patient’s 
condition was too grave for such an extensive procedure as a 
preliminary to the treatment of the aneurysm. Due to the 
excellent results of Flothow and Reichert by alcoholic injection 
of the lumbar sympathetic and the results that we have ob- 
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tained in our clinic by the same procedure, especially tn disease 
of the peripheral arteries, it was decided that this would be 
the procedure of choice. 


Therefore, on October 17, the patient’s lumbar sympathetics were 
first blocked by novocaine. Observation of the surface temperature showed 
a marked increase over the opposite side. Five cubic centimeters of 95 per 
cent alcohol were then injected at the level of the first, second, third, and 
fourth lumbar sympathetic ganglia on the right side. The patient’s right 
foot, leg, and thigh remained several degrees (from 7 to 8°F.) warmer 
than the left. On the third day following the alcoholic injection of the 
lumbar sympathetics a most dramatic occurrence took place. In examining 
the aneurysm, which before injection was about the size of a small grape- 
fruit, it was now found to have decreased at least two-thirds of its former 
size. It had reduced so much in size that it was somewhat difficult to locate. 
The explanation of this phenomenon is easily understood, because following 
the interruption of the vasoconstrictor fibers all the vessels of the right 
leg were dilated and the peripheral resistance removed. Therefore, there 
was a tremendous lowering of the peripheral resistance and a marked 
decrease of intra-aneurysmal pressure. On the fifth day following the injec- 
tion the aneurysm had gradually increased in size until it was about half 
the size that it was before the alcoholic injection. This was probably due 
to a moderate return in toning, which as a rule occurs in vessels deprived 
of their vasoconstrictor fibers, as shown by Ross. The size of the aneurysm 
now remained stationary and it was found that there was increased re- 
sistance in the sac on pressure, evidently due to beginning thrombus 
formation within the sac. Seven days after alcoholic block of the right 
sympathetic lumbar ganglia operation was performed for cure of the 
aneurysm. Under general anesthesia the right common iliac artery was 
ligated on the proximal side of the aneurysm transperitoneally. Following 
the operation there was a cessation of all pulsation in the vessels below 
the aneurysm. The common femoral, popliteal, dorsalis pedis, and posterior 
tibial were entirely devoid of pulsation. However, the foot still retained 
a good pink color and the high temperature elevation was still noted. The 
right extremity had still retained a normal color, the beds of the toenails 
were pink, and there was no difference in color from the left foot. Five days 
following operation a slight pulsation returned in the common femoral 
and this has persisted. However, there is no pulsation in the aneurysmal 
sac; it has been converted into a large solid mass and no murmur can be 
elicited by auscultation. 


This case demonstrates very clearly that blocking the 
sympathetic ganglia preliminary to the treatment of aneurysms 


a 


MYCOTIC ANEURYSM OF COMMON ILIAC ARTERY 687 


of the peripheral arteries is extremely valuable. The develop- 
ment of a collateral circulation by other methods Is rather 
tedious, not without danger, and requires considerable time 
for the development of the collateral circulation. I do not 
believe, however, that the compression method should be 
neglected. Therefore, | would advocate in the treatment 
of all aneurysms of the peripheral vessels that one of the first 
surgical procedures that such be performed in preparation 
for direct attack upon the aneurysm is interruption of the 
vasoconstrictor fibers supplying the blood vessels of the 
extremity involved. As this can be done by the method advo- 
cated by Flothow, by the use of alcohol to destroy the ganglion, 
I believe that this procedure is without danger. In conjunction 
with block of the lumbar sympathetics or cervical sympathetics 
I would also advocate the use of the Matas compressor, which 
would facilitate the development of a collateral circulation. 

The following case is reported (1) due to the rarity of the 
lesions, (2) to the rapid development of the collateral circula- 
tion by blocking of the lumbar sympathetics, and (3) ligation 
of the common iliac artery near its origin from the aorta in a 
patient suffering from a mycotic aneurysm of the common 
iliac, which also involved the internal and external iliac arteries 
associated with a high degree of endocarditis. The patient 
made a complete recovery without any complications. 


CASE REPORT 


B. F., single, female, aged eighteen years, admitted to the Charity 
Hospital, March 3, 1933. Two weeks previous to admission the patient 
had a severe chill of short duration followed by pain in the epigastrium. 
The epigastric distress was not associated with nausea or vomiting. A few 
hours after the onset of her epigastric pain, the pain shifted to her lower 
right quadrant. The pain remained in the right side for one week, at which 
time it disappeared. On the seventh day of her illness she had a rise of 
temperature, which persisted until she entered the hospital. The tempera- 
ture on admission was 101°F. Pulse rate was 108. 

Past History: Usual diseases of childhood. No history of rheumatism. 
Tonsillectomy at the age of ten. Menstrual history began at the age of 
twelve years, thirty day type, of five days’ duration. 
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Family History: Mother and father living and well. Six sisters, living 
and well. Two brothers died at birth, cause unknown. 

Physical Examination: Young white female, well nourished, who ap- 
pears to be acutely ill. Patient answers questions intelligently. The face 
is flushed and skin is dry. 

Eyes: The pupils react to accommodation, sclera is clear, and all 
ocular movements are normal. 

Mouth: Several carious teeth. Mild pharyngitis. 

Neck: There are no visible pulsations, no tumor masses, thyroid not 
enlarged, and neck movements are normal. 

Chest: Lungs reveal equal expansion both sides. No increase in vocal 
fremitus, no dullness on percussion, occasional sibilant and sonorous rales 
heard posteriorly, lower lobes. A few fine rales at right base. Slight change 
in breath sounds in infraclavicular region. 

Heart: P.M.I. apparently in normal position. On percussion there is 
slight enlargement to the left. Loud murmur in mitral region, which begins 
in late diastole and lasts through systole. 

Abdomen: No tumor masses, no rigidity, slight tenderness in gall- 
bladder region. There are no masses felt in the lower right quadrant and 
no pain elicited even on deep palpation. 

Pelvic and External Genitalia: Hymen intact. Uterus in normal posi- 
tion, adnexa normal. 

Course: The patient made rather slow progress and on March 15 had 
a shower of petechiae, lapsed into coma and was fed through a duodenal 
tube. A diagnosis of cerebral embolism was made. The patient remained 
critically ill until April 4, at which time she began to talk. While in coma 
the eyegrounds revealed a marked choking of the disc. The spinal fluid 
had 80 white cells per cubic millimeter. Globulin and gum mastic tests were 
negative. The patient was given two transfusions of whole blood and 
began to improve rapidly. The temperature which had ranged from normal 
to 103° became normal on June 6. I saw the patient in consultation for an 
infection of her left toe (a mild paronychia), which rapidly subsided. 
At the time of consultation my attention was called to a small mass deeply 
situated in the right iliac fossa. The mass was inferior and lateral to the 
umbilicus. The tumor mass was in line with, and a part of, the common 
iliac artery. It was soft, compressible, and pulsated synchronously with 
the heart. The pulsations were of the expansile type and on auscultation 
a harsh systolic murmur was heard. 

A diagnosis of mycotic aneurysm was made and operation was advised. 
The patient was transferred to the Surgical Service, but remained only 
a few hours, when she returned home. She was admitted again on September 
9, but left again. She returned again on September 28, 1933. Examination 
at this time revealed that the patient was in very good general condition. 
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However, the aneurysm had increased to such an extent that it was the 
size of a small grapefruit. The rapid increase in size had taken place in 
two months. Due to the fact that the patient presented clinical evidence 
of bacteriologically healed type of endocarditis (Libman, Glynn, and 
Simons), the rapid enlargement of the aneurysm, and lack of perivascular 
support, favoring rupture of the aneurysm, operation was advised. 

Operation: On October 17 the first, second, third, and fourth lumbar 
ganglia on the right side were blocked with 95 per cent alcohol, by the 
technique of Lundy, as proposed by Flothow. The results surpassed our 
expectations. There was an immediate rise of surface temperature of the 
right lower extremity, estimated to be 5° or 8° higher than the left. 
Three days later the aneurysm had decreased at least two-thirds of its 
former size. On the sixth day there was a slight increase in size and probable 
clot formation in the sac because of the decrease in expansile pulsations. 
The mcrease in surface temperature persisted. On October 24, one week 
after the sympathetic block, ligation of common iliac artery was performed 
under ether anesthesia. A subumbilical incision about 8 inches long of 
the paramedian type was made. The paramedian was used by preference 
to decrease the chances of injuring the deep epigastrics. After the peri- 
toneum was opened the patient was put in the Trendelenburg position and 
the aneurysm was exposed. It was found that the cecum, appendix, and 
mesentery of the terminal ileum almost completely covered the aneurysm 
(Fig. 1). The peritoneal reflection of the cecum to the lateral abdominal 
wall was incised, and the cecum and terminal ileum were reflected towards 
the midline. This uncovered the aneurysm as well as the common iliac 
and external iliac. The aneurysm involved the common, internal, and 
external iliac arteries. The ovarian vessels were ligated as they also crossed 
over the sac. The ureter was stretched across the sac and had the appearance 
of a ribbon. However, there was no dilatation of the proximal ureter. By 
very careful dissection the common iliac was exposed (evidence of an 
inflammatory reaction was noted in the sheath), and dissected free from its 
sheath. An aneurysm needle was now passed around the artery and two 
ligatures of umbilical tape were pulled behind the vessel. They were then 
tied snugly, obliterating the common iliac in two places just proximal 
to the upper pole of the aneurysmal sac (Anel’s operation) (Fig. 2). The 
relationship of the various vessels is shown in Figure 3. 

The appendix was now removed and the cecum returned to its normal 
position, and the peritoneal leaves resutured (Fig. 4). The abdominal wound 
was now closed in layers. 

Immediately after the application of the ligature to the vessel there was 
immediate cessation of all pulsations in the aneurysm and in all vessels 
distal to the aneurysm. The foot retained its pink color and the surface 
temperature remained elevated. 


“ 
= 


690 MIMS GAGE 


The postoperative convalescence was normal in every respect. Pulsation 
of slight intensity returned in the common femoral on the fifth day. No 
pulsations, however, could be elicited below this level. 

The foot has never changed its color, remaining pink. Pressure on 
the nail bed produces ischemia, but on release of pressure there is a rapid 
return of the pink color. The elevation of the surface temperature has 
remained constant and at present, December 10, 1933, the right foot is 
warmer than the left. 
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DISCUSSION ON PAPERS OF DRS. ELKIN AND CAMPBELL, 
DR. MATAS AND DR. GAGE 


Dr. RupotpH Matas, New Orveans: It is gratifying to note the great 
interest that has developed in vascular surgery in recent years. There are 
many phases of the subject of aneurysm as presented by the preceding 
speakers which especially interest me as they touch largely on my own 
experience, but time is too limited to permit of more than a passing refer- 
ence to a few points of the many that have been brought up, and that I 
would like to stress on this occasion. 

The study of the peripheral circulation before undertaking any opera- 
tion for aneurysm of the neck or extremities has been of perennial interest 
to me ever since I began to devote special attention to this subject, thirty- 
five years ago. It is from the viewpoint of the efficiency of the collateral 
circulation by preoperative tests that the greatest progress has been accom- 
plished in recent years. It is this preliminary study that guides and largely 
determines our choice of operative procedures. What will be the fate of the 
limb or what the effect on the brain when, for any reason, we are com- 
pelled to suppress the circulation in the main artery of the limb or of the 
neck? 

There are many methods which permit us to judge of the effects of such 
a contingency. Of the preoperative tests, the hyperemia or color reaction, 
oscillometric test, the thermometric and the radiographic visualization by 
radiopaque injections, are the most practical for preoperative study, but 
they are only of relative and unequal value and are not all applicable to 
every case. None alone is infallible, but taken conjointly they do give 
information that permits of a fair judgment of the behavior of the distal 
parts beyond the level of an obstruction in the main artery (by ligation, 
excision or obliteration). None of these tests is of any decisive value unless 
the main artery is compressed or temporarily closed at the level of the 
aneurysm. To test the efficiency of the collateral circulation the artery 
must be compressed precisely as a ligature would do when applied at the 
time of the operation; not at a distance from the aneurysm, but next to its 
proximal pole. The most certain test would be the application of a remov- 
able aluminum band at the proximal (cardiac) pole of the aneurysm. But 
this is an operation in itself and should be avoided wherever mechanical 
compression is applicable. 

Whether we resort to the hyperemia reaction, the oscillometer, the 
thermometric or the arteriographic tests, the preliminary compression of 
the main artery is an essential and obligate part of the test. For this purpose 
I devised, many years ago, a mechanical calliper compressor which controls 
the circulation in the main artery without interfering with the collaterals. 
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This has been illustrated in many of my published articles, but I have 
modified it considerably to meet the requirements of special regions. You 
will see (Figs. 1 and 2) the model that I use for popliteal aneurysms. It has 


Fic. 1. Popliteal calliper compressor (Matas) with cup to fit patella while rubber capped 
aluminum cone compresses popliteal artery. In compressing other arteries of extremities, 
patellar cap is removed and a cylindrical or conical knob is substituted to exercise 
counter pressure on opposite side of limb. Note that main artery is compressed and that 
collateral circulation is not interfered with. 


a soft rubber pad to fit the patella and an aluminum cone capped with 
rubber sponge which compresses the artery as it enters the aneurysmal sac. 
The illustrations show clearly the appearance of the instrument and its 
mode of application. 

The problem of pulsating exophthalmos and aneurysm of the carotid 
tract is one of the most serious that we have to face in aneurysmal surgery. 
We know that despite the fact that the mortality of carotid ligations has 
been reduced by asepsis, the old phantom of cerebral complications still 
faces us. For this reason it is important that in every case in which the 
ligation of the carotid is indicated, we should study the effect of carotid 
compression upon the brain before attempting the operation. This is a 
very important preliminary in all patients, but especially in all subjects 
passed forty. To guard against these complications, I have resorted to the 
flat removable aluminum band which I devised with the assistance of 
Dr. C. W. Allen, twenty-five years ago as a modification of the Halsted 
circular band. The simplicity of the flat band and the ease with which it 


4 


Fic. 2. Compressor is adjusted to popliteal artery while complete cadaveric anemia of 
distal parts is obtained by Esmarch bandage. In five to ten minutes bandage is removed 
while artery is still compressed. Efficiency of collaterals is then determined by extent 
and rapidity of hyperemic blush (Matas-Moszkowicz color test). 


SS 


Fic. 3. Carotid compressor (Matas). Note soft movable rubber pad adjusted for counter 
pressure at back of neck. 
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can be applied and removed when necessary, has saved the lives of at least 
3 patients who would have been doomed if ordinary crushing ligatures has 
been applied. When no signs or symptoms of cerebral ischemia develop, 


Fic. 4. Same compressor adjusted to carotid artery. In actual practice compressor is 
adjusted to carotid artery with head and neck fully extended backward and face 


turned to opposite side. 


the band is allowed to remain as a permanent ligature. The advantage of 
the band is that it occludes the lumen of the artery without damaging it 
for at least seventy-two hours, or three days, giving time for its removal 
within this period if cerebral symptoms develop. Usually when cerebral 
complications are caused by cerebral ischemia they present themselves 
within the first twelve hours after the occlusion. When cerebral complica- 
tions appear at a later date they are caused by thrombosis or embolism 
against which no method of carotid occlusion is protective. Usually the 
aluminum bands are disintegrated and absorbed in the course of one or 
two years, leaving the arterial segment completely obliterated and reduced 
to a mere fibrous cord. They are perfectly aseptic, are well tolerated by the 
tissues and have the advantage over fascia that they allow of more easy 
regulation of the occlusion and do not require an added operation for the 
stripping of the fascial transplants. The bands have been so often described 
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by myself and associates in published papers and textbook articles, that I 
will not take up more time in their description or their special indications. 
I will only show you the technique of their application as I have modified 


IT ECHNIQUE - OF - THE- FLAT- ALUMINUM-BAND: (MATAS-ALLEN) | 
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123-LIFTING THE ARTERY FROM ITS BED, 
PREPARATORY TO THE APPLICATION OF THE BAND 
45678-SUCCESSIVE STEPS IN THE APPLICATION OF BAND 


Fic. 5. Diagrams to illustrate technique of flat aluminum band (Matas-Allen). 


it in recent years (Fig. 5). Until recently I have applied the bands to the 
carotid, right and left subclavian, innominate, and external iliac, but 
restrict their use at present, to the common and internal carotid and 
external iliac, as I have learned by experience and experiment that the 
collateral circulation in the subclavian (right and left), the innominate and 
common iliacs is so abundant and dependable that the precaution of a 
removable band is not necessary and furthermore that in dealing with 
these large central trunks, including the aorta, other material than a 
metallic band is better suited for permanent ligation. For these vessels 
I use cotton tape, preserved in ether, and held fast in place by sutures 
without knots. 

I am now going over the records of my personal experience and find that 
during the period 1888-1933, I have operated 192 times on the carotid 
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and its branches, 81 on the common carotid alone, including 46 for arterio- 
venous aneurysms. There were 6 deaths that could be attributed to the 
ligations, and 3 patients who were rescued from fatal coma and paralysis 
by the timely removal of the bands. 

I have been so deeply impressed with the importance of a preoperative 
test of the efficiency of the collateral circulation in the brain in carotid 
ligations, that in addition to digital compression, to which I have always 
resorted as a preliminary to the surgical occlusion with the bands, I now 
resort to a modification of my mechanical compressor which is made to 
fit on the neck for the sustained compression of the common carotid. The 
carotid compressor (Figs. 3 and 4) is valuable not only diagnostically, but 
therapeutically especially in cases of pulsating exophthalmos and intra- 
cranial aneurysms in which the carotid tract is exposed for manipulation 
and compression without impediment from aneurysms or other tumors. 
While digital compression has proved serviceable in training and developing 
the collateral circulation in cases in which compression of the carotid is 
immediately followed by signs of cerebral ischemia, the use of a mechanical 
compressor is of advantage for grading the compression and gradually 
accustoming the patient to the partial and ultimately, the total occlusion 
of the vessel. I could quote a number of patients, reported by myself and 
associates, who were, at first, intolerant of compression but who by per- 
sistent and patient trials of compression, gradually became so tolerant that 
a permanent occlusion was safely performed. In this connection I have a 
number of prints of compressors which date as far back as the latter part 
of the eighteenth century and especially during the first half of the last 
century, when the treatment of aneurysm by indirect mechanical compres- 
sion was adopted as a general practice all over the world. I have collected 
illustrations of at least 35 models including those adapted to the carotid 
which show how deeply the profession was impressed with the value of 
this practice and that there is nothing new in the principle or methods of 
compression as we have revived them at present, except, perhaps, in the 
greater simplicity and efficiency of the modern instruments. 

I now use the carotid compressor for the following purposes: (1) as a 
preoperative test of the collateral circulation in the brain; (2) as a means 
of developing the collaterals when they are demonstrably incompetent as 
shown by cerebral disturbances in the first attempts at compression; (3) 
as a therapeutic or curative agent when compression is well tolerated and 
can be kept up systematically for relatively long periods of time; (4) as a 
test of the hyperexcitability and hypoexcitability of the carotid sinus 
(Hering) and its cardiovascular reflexes. 

The carotid sinus, as we know, corresponds to the intercarotid body 
or ganglion, which lies at the bifurcation with an extension along the 
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internal carotid. It is easily accessible to pressure in practically all indi- 
viduals, even those with stout necks. If pressure, digital or mechanical, 
is applied at the level of the bifurcation (just below the angle of the jaw, 
and corresponding to the upper level of the thyroid cartilage, with the 
patient’s head and neck fully extended and the face turned to the opposite 
side) the effects of compression on the sinus in the hypersensitive indi- 
viduals, are dizziness, blurring or darkening of vision, faintness with a 
slowing of the pulse, fall in the blood pressure, pallor followed by cyanotic 
flush, hyperpnea, unconsciousness and unilateral convulsions. Fortunately, 
in the majority of individuals with normal cardiovascular systems these 
reflex responses are negligible or scarcely noticeable. The slowing of the 
heart and fall in the blood pressure were absent or slightly appreciable 
in 55 per cent of the 128 cases studied by Weis and Baker* (1933) and 60 
per cent of 335 cases reported by Mandelstom and Lifschitz (1932). In the 
hypersensitive individuals the signs and symptoms may be quite alarming. 

A knowledge of this reflex is important to surgeons who might mistake 
the sinus reflexes for brain disturbances caused by cerebral ischemia. This 
error can be avoided by compressing the carotid trunk below the 
bifurcation and comparing the effects of this with that of compression at 
the bifurcation. If the compression of the common trunk is not followed by 
cerebral disturbances, it will be safe to ligate regardless of the sinus reflexes. 

There are still several problems connected with the carotid circula- 
tion which are obscure and that open a field for profitable research and 
discussion, but time is too limited to present my observations on this 
occasion. 

Dr. JoHN C. A. GerstER, New York, N. Y.: I wish to report the case 
of Richard G., painter, aged twenty-three, who was admitted to the Lenox 
Hill Hospital, service of Dr. Dewitt Stetten, March 9, 1932. He complained 
of pain, swelling, and redness of the entire right upper extremity for the 
past eighteen days. About three weeks previously he acted as donor for a 
transfusion of his own child at another hospital. The blood was taken 
from the left arm. 

Three or four days later the entire right upper extremity became swol- 
len, reddened, and the veins were very prominent. He also had pains in 
his right axilla and the front and back of the right chest and also the upper 
inner part of right thigh, but no swelling. The pain was sufficiently severe 
to keep him awake several nights at first. It has dimmished now and is 
entirely gone from the right lower extremity. His past history and family 
history are irrelevant. 


* For a most valuable contribution and review of the subject, see Soma Weis and 
James Baker, Boston, Medicine 12: 297-354, 1933. 
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Physical examination revealed a very well-developed muscular young 
adult in excellent general condition, presenting nothing abnormal except 
that the right arm and forearm were swollen and the veins over the shoulder 
and right chest distended. In the axilla there was a cord-like structure 
nodular and slightly tender in spots. There was no fever. Leukocytes be- 
tween 5000 and 7000. Polymorphonuclears between 76 per cent and 50 per 
cent. Blood platelets 180,000 to 190,000. The Wassermann reaction was 
negative. The urine examination was negative. X-ray examination of the 
chest showed nothing abnormal. 

The patient was put to bed with the right arm in elevation which 
afforded him considerable relief. Four days after admission upon awakening, 
he complained of pain in the lower right lumbar region, and two days later, 
an acute pain in the right thigh traveling upward to the right groin. Two 
days after this a very severe pain in both legs from the knees upward to 
the region of the epigastrium, so severe as to require morphine. The pain 
came and went. By March 109, that is ten days after admission, the attacks 
of pain had practically gone; afterwards he made an uneventful con- 
valescence, and was discharged on March 31, 1932, twenty-two days after 
admission. One might consider the pain in the right lumbar region and 
down the right thigh as caused by thrombosis of the right femoral vein, 
possibly the inferior vena cava. 

He was seen again on December 10, 1933. Pain and swelling are not 
present except after considerable use of the right arm. Work of several 
hours will cause these to appear. Occasionally the pains in the right lumbar 
region and right leg also occur but are not very severe. At the time of this 
examination eighteen months later there was no marked swelling of the 
right upper extremity as compared with the left, but from the level of 
the tenth interspace of the right side up to the anterior axillary region a 
dilated tortuous vein passing up in the axilla was very much in evidence. 
It was easily compressible throughout its length and entirely painless then. 

Summarizing, a young, well-developed, muscular adult, three-days after 
blood had been withdrawn from the left basilic vein, developed thrombosis 
of the right axillary vein, and pain in the right lumbar region and right 
thigh and groin. About four weeks after the onset there was an acute 
exacerbation of the lumbar and right femoral pain. One and one-half years 
later active work caused swelling and discomfort of the right upper ex- 
tremity (the subject is right handed) and there are still considerable pains 
in the right lumbar and inguinal regions. 

Dr. Mont R. Rep, Cincinnati, O.: | wish briefly to report a case of 
thrombophlebitis of the axillary veins and then to speak of the use of inter- 
mittent negative and positive pressures as an aid to the development of 
collateral circulation. 


4 
? 
7 


700 MIMS GAGE 


J. C., white, aged sixty-three, was admitted to the Cincinnati General 
Hospital on August 3, 1933, complaining of swelling in the left arm, hand 
and shoulder, which he stated was first observed eight days previously. 


Fic. 1. Pavaex treatment unit with the treatment boot of pyrex glass. Note foot and 
leg have been elevated several inches above level of patient’s heart. 


On waking in the morning he noticed a soft swelling of the dorsum of the 
hand. Within three days the entire arm was swollen, up to and including 
part of the shoulder. There was no pain at any time, and there was no 


history of injury or recent infection of the hand, forearm or arm. 

The past history did not seem to be relevant, but the following positive 
facts were elicited: About one month ago several small pimples were noted 
on the left forearm, which disappeared spontaneously. Four weeks before 
the patient was said to have had pleurisy, which also cleared up quickly. 
About eighteen months ago he was employed in a lead works but had to 
leave after one to two months because of loss of appetite and abdominal 
cramps. There were no other symptoms of lead poisoning. Thirty years 
ago he had typhoid fever. For the past year he had had some cough with 
expectoration which on several occasions was blood streaked. 

Examination showed the patient to be well developed and nourished, 
apparently quite vigorous. Weight, 190 pounds. There was found to be 
moderate hypertension, blood pressure 180/100, moderate enlargement 
of the heart (R.C.D. 3 X 13.5 cm.), and considerable emphysema of the 
lungs. Otherwise the general examination was essentially negative. The 
Wassermann and Kahn reactions were negative. Blood examination: 
Erythrocytes, 5,100,000; leucocytes, 6200; hemoglobin, go per cent. Differ- 
ential count: Lymphocytes, 21 per cent; polymorphonuclears, 76 per cent. 
The urine was negative. 

There was extreme swelling of the entire left arm and hand, which was 
half again as large as the right. In the hand this consisted chiefly of a soft, 
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puffy, pitting edema, most marked on the dorsum. Going up the arm the 
swelling became greater. The forearm was more swollen in proportion than 
was the hand and was more firm, but pitting was still present. Above the 
elbow the skin was reddened, although there was but slight increase in 
surface temperature. The arm was tremendously enlarged and very firm, 
so hard that little or no impression could be made in it. In the region of 
the shoulder there was visible swelling, no redness of the skin, some dilata- 
tion of the superficial veins. In the axilla was a palpable, very firm, fixed, 
apparently immovable globular mass about 2.5 cm. in diameter. There was 
a slight but definite transmitted pulsation in this mass. Leading down from 
it on the inner side of the arm, but rather indefinite because of the extreme 
swelling and induration of the tissues, was a firm, rope-like structure which 
apparently was about 1 cm. or less in diameter and could be followed for a 
distance of 6 to 7 cm. There was no dilatation of the superficial veins of 
the arm, forearm or hand that was noticed. There was no tenderness on 
pressure on the arm nor on the mass in the axilla. The temperature was 
100°F., pulse 92. Pulsation in the left radial artery was rather difficult to 
feel because of the swelling. Unfortunately, neither a photograph nor 
accurate comparative measurements of the two arms were made at this 


time. 
A number of tentative diagnoses were made. Thrombophlebitis of the 
axillary and brachial veins was considered but rejected as unlikely. The 


consensus of opinions was that there was a tumor, probably malignant, in 
the axilla causing pressure on the axillary vessels and lymphatics. An 
x-ray of the chest showed no evidence of enlarged mediastinal glands, 
but did show enlargement of the heart and evidence of emphysema of 
the lungs. 

The arm was elevated, and hot, moist dressings were applied. The red- 
ness quickly disappeared, but there was but slight diminution in the size 
of the arm. 

Ten days after admission to the hospital Dr. M. M. Zinninger performed 
a surgical exploration of the axilla under general anesthesia. Exposure 
of the axillary mass was rather slow and tedious owing to the presence of 
numerous distended veins. These were avoided as well as possible, and by 
freeing and retracting them it was necessary to divide and ligate only a few. 
The dissection was finally carried down to the mass which was clearly seen 
to be the greatly distended axillary and brachial veins. The brachial vein 
was exposed for about two-thirds of its circumference over a distance of 
about 5 to 6 cm. There were no particular adhesions surrounding it. It 
felt quite solid, was totally incompressible, and though a needle was not 
inserted into it, there was no doubt in the minds of any member of the 
operating team but that it was filled solidly with a blood clot. Further 
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dissection was considered undesirable, and the wound was closed loosely 
without drainage. 

The wound healed well in the usual period of time. Following the opera- 
tion there was rather rapid decrease in the swelling of the arm so that at 
the time of discharge, on the tenth postoperative day, the arm was only 
slightly larger than the right. 

The patient was seen again on October 22, 1933. At this time there was 
slight visible swelling of the left arm, but none of the forearm or hand, 
and the patient had no symptoms referable to the hand or arm. The swelling 
and dilatation of the veins in the region of the shoulder were gone. Measure- 
ments of the arm at two levels showed the left to be 3 to 4 cm. larger in 
circumference than the right. 

Right Left 


10 cm. above olecranon. . 30cm. 33cm. 


17 cm. above olecranon iat 32cm. 36cm. 


There was a firm thrombus palpable in the median basilic vein through- 
out its entire course from just above the wrist to the axillary region, but 
there was no dilatation of other superficial veins. 

In cases of thrombophlebitis one wonders if there is not an involve- 
ment of the accompanying lymphatic vessels as well as a thrombosis of the 


vein. It seems to me that the recurrences of attacks of swelling of the arm 
in Professor Matas’ case might be so explained. 

Professor Matas cited the reports of several patients who made rapid 
and apparently satisfactory recoveries following operation. It may be that 
the operative procedure effects a decompression of the lymphatic vessels 
and thus allows a more rapid healing’of the inflammatory process and a 
more rapid restoration of a normal lymphatic flow. Based on the work of 
Homans this effect of operating may be very likely. 

For many years the problem of active treatment of obliterative arterial 
diseases has interested internists and surgeons alike, and various medicinal, 
mechanical and operative methods have been suggested as an aid in the 
establishment of an adequate collateral circulation in the affected extremi- 
ties. The various conservative methods of treatment have contributed 
greatly to the comfort of the patient, but in most cases have not per- 
manently increased the arterial circulation of the distal parts of the ex- 
tremity to any great extent. Among the palliative surgical procedures 
which have been suggested are: Ligation of the femoral vein (von Oppel 
and Lillianthal) ; sympathetic ramisection (Royle); sympathetic ganglionec- 
tomy (Adson and Brown); arterectomy (Leriche). All of these procedures 
used alone, or in combination, have found some favor, and many of them 
are undoubtedly of value in certain forms of organic arterial diseases. 


q 

~ 


MYCOTIC ANEURYSM OF COMMON ILIAC ARTERY 703 


Allen reported largely unsuccessful results in the treatment of thrombo- 
angiitis obliterans by the periarterial sympathectomy, combined with rest, 
elevation, superheated air, large quantities of fluids and postural exercises. 

In the vast majority of the organic arterial diseases the obliteration 
of the main arterial channels fortunately develops slowly. This permits 
the development of a collateral circulation which usually is the sole means 
of providing nourishment to the distal parts of the extremities. Occasionally 
canalization of the occluded main artery takes place and thus more nourish- 
ment is brought to the affected extremity. Meleney and Miller have referred 
to this as a contest between two conflicting elements. As the main arterial 
channels become blocked, the collateral circulation must keep pace; de- 
veloping to an adequate stage or gangrene follows. The exact method by 
which the collateral circulation is brought about spontaneously has not 
been determined. The work of Allen and Smithwick tends to show that 
the vasomotor system plays a more important role than pure mechanics. 
This fact has recently been emphasized by the results of the experimental 
studies of Landis and Gibbon.* 

In August, 1932, wet began treating patients with organic obliterative 
arterial disease of the extremities by means of an intermittent negative 
pressure environment in order to stimulate mechanically the formation 
of a collateral arterial circulation. Our results were so encouraging that we 
continued to modify the apparatus until we developed the present Pavaex 
Unit which automatically changes the environmental pressure about the 
affected extremity. It has been repeatedly pointed out by usf{ that the 
principle underlying this form of therapy has been known and used for 
many years. August Bier in 1893 made use of this principle in the treatment 
of acute and chronic infectious processes in the extremities. In 1917 Sinko- 
witz and Gottlieb treated a series of 4 patients with thromboangiitis 
obliterans by Bier’s passive hyperemia produced by suction. They state 
that the hypermia suction treatment gave results unsurpassed by any other 
available method. In 1931 Braeucker§$ suggested this form of therapy for 

* Landis, E. M., and Gibbon, J. H., Jr. The effects of alternate suction and pressure 
on blood flow to the lower extremities. J. Clin. Invest., 12: 925, 1933. 

t Reid, M. R., and Herrmann, L. G. Treatment of obliterative vascular diseases 
by means of an intermittent negative pressure environment. J. Med., 14: 200, 1933. 

t Herrmann, G. Syphilitic peripheral vascular diseases—treatment by means of an 
intermittent negative pressure environment. A. J. Sypb., 17: 305, 1933. 

Herrmann, L. G., and Reid, M. R. Passive vascular exercises—treatment of 
peripheral obliterative arterial diseases by rhythmic alternation of environmental pres- 
sures. Arch. Surg., 1934. 

Reid, M. R., and Herrmann, L. G. The pavaex (passive vascular exercise) treat- 
ment of obliterative arterial diseases of the extremities. J. Med., 14: 524 (Dec.) 1933. 

§ Braeucker, W. Die Behandlung der Raynaudschen Krankheit. Chirurg, 3: 756, 
1931. 
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patients with true Raynaud’s disease. He also reported excellent results. 
Recently Landis and Gibbon* published the results of an extensive experi- 
mental and clinical study of the effects of negative and positive pressure 
upon the circulation in the extremities of normal subjects as well as patients 
with organic arterial diseases. They illustrate and describe in detail the 
apparatus used in their experiments and present adequate proof that the 
circulation of the extremity is greatly increased by decreasing the environ- 
mental pressure. They have stressed the importance of removing the 
element of vasospasm by the method of immersing the hands and forearms 
in warm water as described by Gibbon and Landis at the same time the 
lower extremity is subjected to the change in environmental pressure. 
They also advocate the use of +120 mm. of mercury and —120 mm. of 
mercury acting for periods of five seconds and twenty-five seconds re- 
peatedly. In treating a large series of patients with organic arterial diseases 
by means of an intermittent negative pressure environment we have found 
it unnecessary and in some patients even dangerous to create a suction of 
more than —100 mm. of mercury. In the early part of our work (August 
and September 1932) we employed both negative (— 70) and positive (+70) 
pressure to the extremities of the patients until three of our first series of 
patients developed serious secondary arterial thrombosis in the extremity 
that was being treated. We are of the opinion that positive pressure of more 
than 20 mm. of mercury should not be applied to the extremities of patients 
with organic arterial disease as a routine measure. We have found that by 
elevating the extremity several inches above the level of the patient’s heart 
a free return of the venous blood is brought about without the use of large 
amounts of positive pressure in the treatment boot. All of our boots are 
fitted with soft rubber cuffs which fit snugly about the thigh without 
interfering with the return of venous blood. In cases of thromboangiitis 
obliterans in which there is extensive involvement of the veins as well as 
the arteries a moderate amount (+40 mm. of mercury) is usually necessary 
to free the extremity of venous blood. 

In the vascular disease clinic of the Cincinnati General Hospital we 
have been able to show by controlled calorimetric and oscillometric studies 
that the rhythmic alternation of the environmental pressure from about 
80 mm. of mercury negative pressure to not more than 20 mm. of mercury 
positive pressure brings about the establishment of an adequate collateral 
circulation in the extremities of patients with extensive organic obliterative 
arterial diseases. For bringing about these changes in the environmental 
pressure accurately and automatically a special portable apparatus was 
designed and built. This apparatus has been in daily use in the vascular 
* Op. cit. 
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disease clinic for the past three months. It is suitable for use in the office, 
home or small hospital. 

The patient is placed on a bed or cot and the extremity to be treated 
is inserted through a soft rubber cuff into the treatment boot (Fig. 1). 
The color changes in the foot and the leg can be observed at all times. 
It is important that the cuff should be placed high enough on the thigh to 
allow the knee to enter the treatment chamber. We have found that the 
medial and lateral genicular arteries are the main collateral pathways for 
the establishment of an adequate circulation about an obliterated artery 
of the lower leg. 

A small amount of soap is rubbed on the inside of the glass boot and 
the glass polished with a soft, dry rag to prevent moisture from collecting 
on the inside of the glass during the treatment. The foot and leg should 
be elevated several inches above the level of the heart. The treatment boot 
is then connected to the control box by means of a thick-walled rubber tube. 
The time switch is then set for twenty minutes, the total duration of the 
treatment. The two main switches on the control panel are turned on and 
the selector switches set for 80 mm. of mercury negative pressure and 
20 mm. of mercury positive pressure. The rate of alternation is controlled 
by the dial in the upper right hand corner of the control panel. The ap- 
paratus automatically changes the pressure within the treatment boot from 
the selected amount of negative pressure to the selected amount of positive 
pressure and at the rate of alternation desired. The positive pressure is 
used mainly to bring about the neutralization of the negative pressure and 
not as a means of forcing the venous blood back to the heart. The average 
rate of alternation should be approximately one complete cycle in thirty 
seconds. However, as the circulation improves we have found it advisable 
to increase the rate of alternation so that one complete cycle requires only 
about fifteen seconds of time. The average duration of one treatment is 
twenty minutes and these treatments can be repeated as frequently as 
necessary to bring the circulation up to an adequate level. 

Between August 15, 1932 and September 15, 1933 we have treated a 
total of 69 patients with organic obliterative arterial disease of one or more 
extremities. During this time a total of 3921 pavaex treatments have been 
given. Of these 69 patients 14 (20.28 per cent) have received very intensive 
treatment (five to seven treatments each day for several weeks) because 
of actually beginning gangrene or impending gangrene of one or more digits. 
Of these 14 cases all developed sufficient circulation to stop the progress 
of the gangrene or to prevent its appearance in those cases of impending 
gangrene. In not one of the patients of our series who has received intensive 
treatment has a major amputation been necessary. A more detailed report 
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of the various forms of obliterative arterial diseases which have been treated 
by this method will appear elsewhere. 

The clinical diagnosis of all patients treated by the pavaex method has 
been confirmed by extensive calorimetric and oscillometric studies under 
controlled conditions of temperature (constant temperature room kept 
at 20°c.) and humidity (constant temperature room also kept at 50 per 
cent humidity). Vasomotor relaxation studies have also been done on all 
cases to determine the exact amounts of vasospasm and occlusion which 
are responsible for the deficiency of the circulation in the extremity. Cases 
of pure vasospastic disturbance have not been included in these series. 
All the studies have been repeated at regular intervals to determine the 
actual increase in the circulation which has been brought about by the 
pavaex treatments. Patients who have been free from symptoms for at 
least one year after beginning the pavaex treatments have shown evidence 
of this increase in the circulation at the various follow-up examinations, 
nevertheless they insisted on returning at irregular intervals for treatment 
as a prophylaxis against the return of the former symptoms. It is, therefore, 
difficult to gather any accurate data about the permanency of the collateral 
circulation which is brought about by this form of therapy. Our studies 
seem to show that the effects of each treatment remain at least forty-eight 
hours and that each succeeding treatment causes a slightly greater increase 
in the circulation by causing a more permanent widening of the arteriolar 
bed. We have observed that intensive pavaex treatment of obliterative 
arteriosclerotic vascular disease of the lower legs for more than two weeks 
frequently brings about sufficient dilatation of the genicular arteries that 
a definite pulse becomes palpable in these arteries. We are convinced that 
the best results are obtained when the entire knee of the affected extremity 
is also exposed to the variations in the environmental pressure. 

The actual increase in the average temperature of the toes of a pre- 
viously untreated patient with extensive obliterative arterial disease of 
the arteriosclerotic type of both lower extremities while he was being treated 
by the pavaex apparatus is as follows: The environmental temperature 
was controlled at 20°c. and the humidity at 50 per cent during these tests 
exactly as has been our routine for all calorimetric and oscillometric studies 
for the establishment of a positive diagnosis. After about twelve hours 
there begins a slow return toward the level of the control temperature. 
This return reaches the base line after about seventy-two hours in the case 
of an untreated patient who has been given only one pavaex treatment 
for twenty minutes. When the pavaex treatments are given more often 
than once every forty-eight hours the average temperature of the toes 
never reaches its former low level. For this reason the treatments should 
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be given at least three times each week in the milder forms of obliterative 
arterial disease in which there is no danger of impending gangrene. 

Summarizing, collateral circulation of sufficient magnitude to carry 
on the nourishment of the distal portions of the extremity can be brought 
about in patients with extensive obliterative vascular diseases of the 
extremities by the use of the pavaex (passive vascular exercise) treatment 
herein described. 

The pavaex treatment unit is an efficient means of bringing about 
automatically the rhythmic alternation of the environmental pressure 
about an extremity. 

Since August, 1932 we have treated 69 patients with obliterative arterial 
diseases of the extremities by this method and during that time we have 
given a total of 3921 pavaex treatments. 

The clinical diagnosis of all the patients who have been treated by this 
method has been confirmed by extensive calorimetric and oscillometric 
studies. 

Similar studies have been made at regular intervals to determine the 
increase in the circulation which has been brought about by the pavaex 
treatments. 

Patients with impending gangrene or already existing gangrene of the 
distal parts of the extremity should be treated vigorously by being given 
five to seven treatments each day for a period of at least two weeks. 

It has been our experience that the best results are obtained by the use 
of approximately 80 mm. of mercury negative pressure and not more than 
20 mm. of positive pressure with an alternation rate of from two to four 
complete cycles each minute. We advise against the use of more than 
40 mm. of positive pressure in any patients with organic obliterative arterial 
disease. 

The well-known general measures which promote better circulation 
in the extremities should be used in conjunction with this form of therapy. 

Dr. REGINALD H. Jackson, Madison, Wis.: I shall confine my remarks 
to the subject of arteriovenous fistula of the femoral vessels. 

Where this lesion is well established and repeated trials of Matas test 
for collateral circulation have unquestionably proved it to be ample to 
justify radical resection if deemed advisable, I have found the following 
procedure to be an admirable one in that 

1. It provides perfect anesthesia throughout the operation. 

2. It insures a dry field in which the technical performance of the opera- 
tion is greatly facilitated. 

3. It obviates the possibility of sudden flooding of the wound with 
blood from an accidentally injured collateral vessel, a most embarrassing 
complication when it occurs. 
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4. It shortens to an amazing degree the time required to perform the 
operation. 

The procedure I refer to embraces: 

1. The administration of a low spinal anesthetic. 

2. The application of an Esmarch bandage to completely exsanguinate 
the limb to the groin. 

3. The insertion of Wyeth pins as for amputation at the hip. 

4. Application of a tourniquet above the pins. 

5. Removal of the Esmarch bandage. 

Naturally this method is limited to cases in which the arteriovenous 
fistula is located far enough below the groin to permit of the application 
of the pins and tourniquet. 

I believe the general practitioner should be made to realize that every 
penetrating wound, no matter how small, in the line of the femoral vessels 
followed by great swelling and ecchymosis of the thigh should be regarded 
as a probable injury to the great vessels and that the patient should be 
transported to a hospital at once. I believe that where such injury has been 
produced by an object such as a knife blade, or scissors, direct exposure and 
repair of the injured vessels with this method might be feasible and thus 
prevent the formation of an arteriovenous fistula. 

Dr. J. L. Campse tt, Atlanta, Ga. (Closing): I hope Dr. Elkin will be 
able to continue this work. He has the enthusiasm and an abundance of 
material at Grady Hospital. 

A number of cases were treated in the college clinic prior to beginning 
this study, but so far as I can recall there was only one deserving particular 
mention. This was a sausage-shaped traumatic aneurysm in the upper part 
of Hunter’s canal caused by a .45 caliber pistol ball which passed almost 
directly anteroposteriorly through the thigh. The sac was very thin and the 
thrill and bruit were intense. In fact, if Branham’s sign had been present 
we would have made a diagnosis of arteriovenous fistula. Extending back- 
ward from the floor of the sac at the upper end was a well-like diverticulum 
about 1.5 cm. in diameter and 2 cm. deep, partly filled with calcareous 
material. The sac was about 5 cm. long and 3 cm. in diameter, with a small 
diverticulum extending internally to the course of the artery at the lower 
end. The artery was ligated close to the sac above and sutured from 
within the sac below. It was packed with iodoform gauze and loosely 
closed. The convalescence was long and tedious, but the patient made a 
complete recovery. 

In our effort to stimulate collateral circulation in the carotids we made 
pressure on the artery at the carotid tubercle whenever possible. In some 
instances the size of the lesion ‘made this impossible. In one case, the aneu- 
rysm extended from the lobe of the ear to within 2 cm. of the clavicle. In 
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order to expose the vessel we had to resect the inner third of the clavicle 
and apply our fascia band to the thoracic portion of the artery. The pa- 
tient’s convalescence was slow on account of a partial hemiplegia, but he 
is well and strong at this time. 

Again, an acute condition existed, due to the rupture of an aneurysm 
at the bifurcation of the right common carotid with extravasation of blood 
into the peritonsillar tissue. The patient was admitted to the hospital with a 
diagnosis of peritonsillar abscess. She had been in intense pain for twenty- 
four hours, could scarcely speak and had bloody expectoration. The right 
tonsil was pushed well beyond the midline. The soft palate was red and 
swollen, with a bloody mucous discharge. Our resident surgeon recognized 
the condition and prevented a mortality. 

We had three arteriovenous fistulae between the common carotid and 
internal jugular vein, which developed in the hospital: Cases xtv, XLv1, 
XLVII in our paper. 

Case XLV was a man who had not only a typical symptom syndrome 
but a marked exophthalmus of the left eye and a pulsating hematoma in 
the bullet tract behind the sternomastoid muscle. There were two openings 
in the artery and one in the vein: the margins of the anterior of the two 
arterial openings were adherent to the opening in the vein. The posterior 
opening in the artery communicated with the pulsating hematoma. Hemor- 
rhage was controlled by passing small rubber tubes around the vessels 
proximal and distal to the anastomosis. The vessels were separated and all 
the openings closed with fine silk. To insure the suture lines in the artery 
I passed a band of fascia lata around it, then placed a strip of muscle be- 
tween the vessels and closed the sheath. He made an uneventful recovery 
and has remained well. 

The other 2 cases were treated in like manner and all have recovered. 
Arteriovenous fistulae in other vessels are difficult to treat in this way. 
In selected cases where the fistula is not too large, the ideal method is the 
transvenous route of Matas, but we have had good results with quadruple 
ligation and resection of both artery and vein. The transvenous route is 
often so difficult and requires so long a time that patients with greatly 
decompensated hearts cannot stand the procedure. 

Dr. I. M. Gace, New Orleans, La. (Closing): I wish to emphasize the 
importance of developing the collateral circulation before any surgical 
procedure is attempted on aneurysms of the peripheral vessels. To develop 
this collateral circulation I have proposed and have carried out on one case, 
blocking of the lumbar sympathetics with alcohol. This procedure facili- 
tated the development of the collateral circulation and prevented the 
development of gangrene in this case. 
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Theis in an article which came too late for me to incorporate in my 
paper,* has presented experimental evidence on sympathetic neurectomy 
showing that there is a rapid and permanent dilatation of all the arterioles 
of an extremity following sympathetic ganglionectomy of the lumbar 
chain. Theis ligated the common femoral in dogs and at the same time did 
a lumbar sympathectomy. He was able to show that there was an average 
of 60 per cent increase in blood volume flow below the ligation of the com- 
mon femoral artery. He found that dilatation of the arterioles and the 
increase in blood volume flow persists for ten months at which time the 
experiments were discontinued. From the work of Theis and others it 
has been definitely proved, both experimentally and clinically, that there is 
a definite increase in the collateral circulation of an extremity following 
lumbar ganglionectomy as well as blocking of the lumbar sympathetics 
with alcohol. Therefore, I advocate this procedure as an aid in developing 
the collateral circulation preliminary to all operative interference on arterial 
aneurysm of the peripheral vessels. 


* Surg. Gynec. Obst (Dec.) 1933. 
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SURGERY AS APPLIED TO LYMPH NODES OF 
THE NECK IN CANCER OF THE LIP AND 
BUCCAL CAVITY 


A STATISTICAL STUDY 


Exus FiscHEL, M.D., F.A.C.S. 


ST. LOUIS, MO. 


HERE appeared recently in the daily press a news 
article entitled “All In The Interest Of Science.” It 
described a test for the general law of probability, the 
simplest test imaginable, that of flipping coins. And yet, the 
professor whose photograph surmounted the short item deemed 
it necessary to use only matched pennies (200 of them) and to 
flip them 100,000 times in order to complete his scientific data 
before any conclusions could be drawn. His approach to the 
law of probability is the statistical method and by the simple 
process of repeating the same experiment 100,000 times, one of 
two possible events happening at each experiment, he may be 
able to deduce certain laws which will make him the champion 
penny matcher of the world! Let me hasten to state that this is 
not the base motive behind the professor’s experiment. 

Also, I once had the pleasure of dining with the originator 
and exponent of one of the most world renowned “‘systems”’ 
of auction bridge which, according to the originator, was based 
entirely upon laws of probability established by statistical 
methods. This system has had and still has a tremendous 
following, yet has been challenged, at times defeated and its 
laws flouted (even by the originator!) although commercially 
the system has proved an extraordinary bonanza. The origi- 
nator of the system had been interested in more than cards. 
He knew all the usual and unusual so-called games of chance, 
was a trained mathematician and had determined to his own 
satisfaction what were the laws of probability as applied to 
cards, penny matching, dice, roulette and numerous other 
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devices which lure human beings to “take a chance”’ with their 
money. His answer to the professor’s penny matching experi- 
ment would be that in 100,000 repetitions, the coins would 
match and fail to match each 50,000 times. And yet, no matter 
how many times they had failed to match in succeeding experi- 
ments, the law of probability for the next succeeding experi- 
ment would be that a non-match would be just as likely to 
occur as a match. In other words, each repetition of an experi- 
ment is the beginning of a new series, and its result will be 
influenced in no way by the result of preceding identical 
experiments. 

If the simplest statistical experiments cannot be interpreted 
with sufficient clarity to enable a close student to use them tor 
his personal gain, how can we as scientific medical men with 
full realization of the complexity of disease and the variable 
human factors involved in both patient and physician hope to 
evolve dependable laws to guide us in the treatment of disease 
solely by use of statistical methods? I state unequivocably it is 
impossible. And yet, statistics have their value, even in medi- 
cine. I do not refer to the material gain which will accrue to the 
practitioner who can successfully publicize the greatest number 
of cures for this or that disease, although it is true that most of 
our medical statistics are meant to show good results. But the 
statistical study of end-results is the only means at our disposal 
to appraise the value of any method in the handling of disease. 

Statistical studies of certain phases of cancer have yielded 
information which could be obtained in no other way. When 
these concern themselves with more or less abstract mani- 
festations of the disease, general uniformity and agreement is 
apparent. When one peruses the numberless articles which 
concern themselves with treatment, however, one meets with 
most divergent statements, opinions and figures. Can it be that 
abstract studies are undertaken in a more scientific manner, 
by better trained scientists more capable of arrival at the truth, 
or is lack of agreement as to treatment due not only to careless 
handling of material, but also to the desire to be first in the 
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field of a new and better therapy either for prestige or for 
financial profit? Sometimes I am forced to the belief that many 
of the writers of statistical studies of cancer are either woefully 
ignorant or wilfully blind. 

In the final analysis the greatest value of any study of a 
series of cases is of most value to him who carefully studies 
his own cases. He alone can be aware of the variable factors in 
the cases studied and, try as hard as he will, he cannot present 
all phases of his study to his audience. In the whole realm of 
medicine the difficulties. I have briefly outlined are no more 
apparent than in statistical studies of cancer. I have no apolo- 
gies to make for the material herein analyzed. I have purposely 
omitted many details such as age, sex, social condition, etc., 
which have been tabulated by others in many larger series of 
cases. | have compiled the various tables to test certain impres- 
sions which have been built up through nearly twenty years of 
service to cancer patients in a free cancer clinic. In the handling 
of these patients there has been no other consideration at stake 
than to care for each patient to the patient’s best advantage 
under the conditions which existed at the time the patient 
presented himself for treatment. 

The previous sentence at once brings before one’s eye 
a myriad of pictures which range from the insignificant malig- 
nant wart of a few millimeters’ diameter to the man, weak and 
cachectic, with half his face destroyed, teeth and tongue plainly 
visible, dribbling saliva and pus, literally a walking corpse. 
But this article deals neither with the mildest nor the most 
malignant local lesion. The primary lesion is merely incidental 
to the chief subject of my inquiry which concerns itself only 
with the cervical lymph nodes which may or may not harbor 
metastases from carcinoma of the lower lip, oral cavity, 
nasal cavities or the pharynx. The series of cases from Barnard 
Free Skin and Cancer Hospital does not by any means repre- 
sent all the cases which presented themselves for treatment. 
For my purpose, only those cases in which the record was 
nearly complete could be utilized. Therefore, unless material 
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for microscopic study was available together with a reasonably 
accurate description of the condition at entrance and, in most 
cases, a five-year follow-up, the case was discarded. I am deeply 


Fic. 1. Showing too common result of successful eradication of primary carcinoma of 
lower lip by radiation with failure on part of radiologist to appreciate fact that 
metastases in submaxillary region could not be cured by radiation. This patient also 
had a palpable metastasis in suprahyoid lymph node of jugular vein. 


indebted to Dr. Louis H. Jorstad, pathologist to the Hospital 
and my former associate in surgery, for a review of all the 
histology, including grading, and for the summary of these 
cases. The analysis of the lip cases is the simplest and these will 
be considered as a separate series because the controversy here 
is most easily understood. What evidence is available that the 
lymph nodes should or should not be surgically excised as a 
routine measure? Warren, Grant and Stewart, all of the pre- 
radiation era, all men of judgment and skilled surgeons, 
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thought and wrote that they should. Semkin' has championed 
radical surgery throughout the radiation era. Blair* has repeat- 
edly urged radical surgery and has only recently published a 


. Primary lesion probably arising on mucous membrane of sulcus between cheek 
and lower alveolar process, invading bone and perforating skin of cheek. 

Fic. 3. External view of preceding specimen. Massive metastases to submaxillary region 

and jugular chain of lymph nodes. 


review of cases. On the other hand, almost every writer on the 


subject of cancer of the lower lip in recent years has stated that 
the lymph nodes should be thoroughly irradiated by teleradia- 


tion if they were not palpable; if palpable, and they did not 
respond to this type of radiation, then the enlarged node or 
group of nodes should either be removed surgically, or receive 


interstitial radiation with or without operative exposure of 
4 the involved area. With the exception of Simmons,’ I have not 
; found any recent study of this subject which is at all convincing 
t as to the results obtained by radiation either with or without 
operative approach. 
I present 66 cases from Barnard Free Skin and Cancer 
; Hospital which have reasonably complete records available for 
e study. A glance at the tabulated cases will show that the major- 
3 ity of these cases were so far advanced that they might have 


been accepted as carcinoma without histologic study. But no 
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case was so accepted, and more, all pathological material was 
reviewed not only for the purpose of grading, but also that 
there should be no mistake in the original diagnosis. Only cases 
of squamous cell carcinoma were accepted, and probably the 
series contains more than the average of advanced cases. 

The most important items in any study of the result of 
treatment of cancer are mortality, recurrence following treat- 
ment and freedom from evidence of disease after five years. 
Table 1 shows what happened to these 66 cases. The death rate 
in this series was so much higher than my impression of the 
mortality that I analyzed the cases more closely. In Case 
No. 20192 the patient died eight days postoperative following 
a desperate attempt to perform the Stewart operation in spite 
of fixed submental and submaxillary lymph nodes. In Case 
No. 20343 the patient died ten days after an operation for local 
recurrence for which resection of the mandible was performed. 
The patient had had a Stewart operation five years previous. 
In Case No. 23976 the patient died the day a bilateral complete 
neck dissection was done, an ill-advised operation under any 


TABLE I 


FIVE-YEAR END-RESULTS OF 66 CASES OF CARCINOMA OF LOWER LIP WITH 
ROUTINE SUPRAHYOID LYMPH NODE RESECTION 


| 
| 
| 


Per Cent 


Cases 


2 

Died with carcinoma in cervical nodes...................04. 4 

7 

5 

8 


Died of other causes under five years..................0405. | 


conditions. In Case No. 27015 the patient died nineteen days 
postoperative following neck dissection plus cautery destruc- 
tion of lip and chin. In Case No. 28831 the patient died five 
days following removal of the lower lip, part of the cheek plus 


.6 
.6 
.6 
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resection of lymph nodes. In Case No. 29035 the patient 
died seven days postoperative of cerebral hemorrhage following 
cautery removal of a recurrence in lip. In Case No. 18950 the 


Fic. 4. Patient from whom specimen (Figs. 2 and 3) was removed, several years following 
operation. This type of operation must necessarily carry with it a high mortality 
rate, but offers only chance for permanent cure. 


patient died the day of operation following a prophylactic 
operation for removal of lymph nodes of the submaxillary and 
submental region. The death in this case was pure waste: a 
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man, forty-three years of age, mainstay of the family, whose 
death was a tragedy which had to be charged to the inex- 
perience of the operator and the hazards of surgery which are 
always present. This is the only death in the series which can 
properly be charged against suprahyoid resection of lymph 
nodes for carcinoma of the lower lip. 

It is common in statistical studies on cancer to see cases 
tabulated as “‘carcinoma with metastases.’ There is rarely 
appended any proof of the definite existence of these metastases, 
especially of lymph nodes, other than the fact that the nodes 
were palpable. I have found but one recent article* which 
admits that the palpation test is by no means reliable. Table 11 


TABLE II 


ANALYSIS OF PATHOLOGY OF LYMPH NODES IN RELATION TO CLINICAL FINDINGS AND 
END-RESULTS 


Five Not Died Died Died 


Year 
,, | Located P. O. 
e 


Other Car- Totals 


Causes | cinoma 


Hyperplasia: 
Not palpable............. 
No notation 

Carcinoma: 
Not palpable............. 


No notation 
9 


is the analysis of the lymph nodes in my series. This table shows 
that of 37 cases with palpable nodes 27 were diagnosed hyper- 
plastic and 10 carcinomatous after microscopic study. In 13 
cases the records state definitely that the nodes were not pal- 
pable; yet, in 2 of these 13 cases carcinoma was found after 
microscopic examination. If we regard all palpable nodes as 
evidence of carcinoma metastasis when the primary lesion 
is on the lower lip, there can be an error of 73 per cent and in 
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15.4 per cent of cases cancer can be present although the nodes 
are not palpable! These findings impress me as quite significant. 
Another significant fact shown in this study of metastases Is 
that 6 of the 16 patients (37 per cent) with proved metastases to 
lymph nodes lived five years or more free of evidence of the 
disease; 20 per cent less than the average for the series, 18 per 
cent less than those with palpable hyperplastic nodes and 36 
per cent less than those with no palpable hyperplastic nodes. 
Of the 2 patients who had non-palpable carcinoma in the nodes, 
one is in the five-year group, the other died two years, nine 
months after operation of an intercurrent disease. 

I have long contended that grading was of more academic 
and prognostic interest than as a guide to therapeutic effort. 
Table 111 shows the grade of the primary lesion in all 66 cases. 


TABLE Ill 


GRADE IN REFERENCE TO “CURE”’ 


Five Nodes Nodes No 


No. 
Year Hyper- Car- |Specimen 


Cases 


“Cure” | plastic | cinoma | Nodes 


Grade 1 . 9 (90%) 8 
Grade 1 22 (58%) | 
Grade 1 | 

Grade tv 


As might be expected Grade 11 has the largest number of cases 
(38); Grade 1 the largest percentage of five-year freedom from 
recurrence (g0 per cent); Grade 11 (13 cases) shows only 
4 cases of five-year freedom from symptoms. There was only 
one case in Grade Vv. 

The study of the 112 cases with the primary lesion within 
the mouth is in many ways most depressing. We have 42 
operative deaths in the cases submitted! Truly an appalling 
number! But let us analyze this figure more closely (Table tv). 
Only 112 cases had sufficient data as to pathological material, 
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description of lesion on admission and follow-up to make them 
of value for study. Naturally, the patients who died post- 
operatively would present a greater percentage with satis- 
factory data than those who lived and were lost track of. Also, 
as might be expected, most cases in a charity hospital would be 


TABLE IV 


TYPE OF OPERATION FOLLOWED BY DEATH IN HOSPITAL 


Per Cent 
Cases | Deaths 


3 7.1 
| 
Bilateral kd t | 2 8 
Unilateral neck dissection plus radium....................... 3 | 7.1 
One stage neck dissection and primary lesion.................. 32 76. 


99.8 


of the advanced type and many operations were undertaken as 
a desperate attempt to salvage an advanced case. Here the 
personal equation of the physician plays its part in an evalua- 
tion of statistics and raises the question: what criteria have we 
for the determination of operability? Certainly very few which 
are independent of the judgment of the surgeon. 

A brief study of Table v will show what happened to these 
112 patients. The significant fact is that 22 (20 per cent) were 
known to be alive and free of evidence of the disease five years 


TABLE Vv 


FIVE-YEAR END-RESULTS OF I1I2 CASES OF CARCINOMA OF MOUTH, NASAL SINUSES, PHARYNX 
RESECTION OF LYMPH NODES OF NECK 


AND LARYNX WITH RADICAL 


| Cases Per Cent 


Died local recurrence........ 28 26. 
Died other causes under five years..... Se 3 


Free of evidence of carcinoma five years....................... 


42 
19.6 
112 100 : 
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or more, that 3 died of intercurrent disease before five years 
and 38 died either of reappearance of the disease locally (mouth 
or nodes or both) or systemic invasion. 

What of the lymph nodes in these cases? (Table v1.) Only 
10 patients in this series had non-palpable nodes! Of these 10, 


TABLE VI 


ANALYSIS OF PATHOLOGY OF LYMPH NODES IN REFERENCE TO CLINICAL FINDINGS AND 
END-RESULTS 


Hyperplastic | Carcinoma No Notation | Totals 


Not 
alp- 

pall | plastic | cinoma 
able | 


Hyper-| Car- 


Operative death 

Died of recurrence (local)....... 

Died of recurrence (systemic)... . 

Unable to locate | 

Died other causes under five years 

Free of evidence of carcinoma 
five years 


Totals 


7 showed carcinoma on microscopic study! In other words, 
70 per cent of the mouth cases without palpable lymph nodes 
had carcinoma in these nodes. Of these 7 cases, only 1 patient 
lived five years or more without reappearance of the disease. 
In the hyperplastic group, we find 24 with palpable nodes, 5 
questionable and only 3 non-palpable. Eleven of these patients, 
or 33 per cent, lived five years or more. 

Sixty-four definitely palpable nodes proved on microscopic 
study to harbor metastases. Nine were questionably palpable 
and seven not palpable, although they showed carcinoma under 
the microscope. Eleven patients, or 13.8 per cent, were alive 
and free of recurrence five years. Thirty-three of the operative 
deaths occurred in this group. 

The table of grades (Table vi) is of interest chiefly because 
of the presence of only 2 cases in Grade 1. There were 5 cases in 


Not 
Palp-| | Palp- 
palp- 
able able 
able 
7 2 28 2 ov 3 42 
7 fm 12 3 2 4 28 
8 I I 10 
I I I 3 
8 I 9) I 2 I 22 
3 64 7 5 9 112 
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Grade tv, one of which is in the living and well group. In this 
case, No. 33971, a carcinoma of the tongue and floor of the 
mouth (local lesion treated by interstitial radiation), the 


TABLE VII 
GRADE OF PRIMARY LESION IN REFERENCE TO “‘CURE”” AND TO CONDITION OF LYMPH 
NODES 


Nodes Nodes 
Hyper- Car- 


plastic | cinoma 


2 (100. %) 
Grade 5 (22. %) | 17 ( 31.5%)! 37 (68.5%) 
Grade 11........ 5.2%) | 10 ( 21.7%)| 36 ( 78. %) 
Not graded.......... 


patient had “right cervical nodes hard and enlarged,” micro- 
scopically carcinoma, and demonstrates the fallacy of the rule 


that the Grade tv group should never be subjected to operation. 
Possibly the promulgators of this rule would place this case in 
Grade u1 after it was known that the patient was well five 
years! Again we have the personal equation to deal with; 
this time, from the histopathological point of view. 

Presumably, patients in a free cancer hospital should be 
different in type from those encountered In private practice. 
For this reason, I attempted to tabulate from records of my 
private cases such data as to make them comparable to cases 
in Barnard Free Skin and Cancer Hospital. At once I found 
insurmountable difficulties. The histological diagnosis could 
not be rechecked because the cases were treated in various 
hospitals, and neither slides nor material had been preserved 
(one of the hospitals had been wrecked in the tornado of 
1927). But certain facts of interest can be tabulated. 

Eighteen cases of carcinoma of the lip at least had supra- 
hyoid neck dissection. There were 2 postoperative deaths. In 
Case 3086 the patient died of hemorrhage following a Stewart 


Five- 
No. of 
year 
Cases 
Cure 
112 22 (19.6%) | 32 ( 28.6%)|80( 71. %&) 
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operation. In Case 4076 the patient died following right com- 
plete neck dissection (he had survived a similar operation on 
the left side). Nine of the 18 patients were known to be alive and 
free of evidence of disease five years or more; 3 of these g had 
carcinoma in the lymph nodes. Four of the known dead showed 
carcinoma in the nodes. Two of these patients, not traceable, 
showed hyperplasia and may be presumed to be alive, since in 
all cases showing hyperplasia which could be traced the 
patients are alive. Seven of the 18 cases showed metastases in 
lymph nodes; 39 per cent in private cases compared to 25 per 
cent in the free clinic group, which is to be interpreted by the 
fact that private cases will not accept prophylactic operation 
as readily as free clinic patients. As might be expected, the 
percentage of five-year cures in private cases is less than in the 
clinic cases, namely, 50 per cent compared to 57.6 per cent. 
In the combined series of free clinic and private cases there was 
but one death (already discussed) from a purely prophylactic 
suprahyoid neck dissection.° 

The analysis of 29 private cases of carcinoma of the mouth 
is of interest only when compared to the free clinic cases. 
Postoperative deaths were 6 (20 per cent) compared to 42 
(37.5 per cent); five-year “‘cures’’ 7 (21 per cent) compared to 
22 (19.6 per cent); proved metastases 20 (69 per cent) compared 
to 71 (63 per cent). Again a notation of non-palpable lymph 
nodes is made in 2 cases which showed carcinoma present on 
microscopic examination. Four of the “cured”’ patients had 
palpable metastases, 2 of the 4 with palpable hyperplastic 
nodes survived and in the remaining “‘cure”’ case the report of 
the microscopic examination of all tissue is missing. This 
patient died six years later of proved carcinoma of the prostate 
with no evidence of local or systemic disease from the carcinoma 
of the mouth.* 

There is one more analysis to be made. There are 42 cases 
available for partial study, in all of which the patients were 


* It is of interest to note that one of Butlin’s patients died of carcinoma of the 
bladder under similar conditions. 
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treated in the Jewish Hospital during the last five years. All 
these patients had neck dissections performed by the writer, 
sometimes combined with radical local treatment of the 
primary lesion. The cases are both private and free, so that 
they may be properly interpreted as truly representative of all 
classes of the population. There were 10 deaths in 42 cases, an 
operative mortality rate of 24 per cent. There are only 4 lip 
cases in this group, and in one of these the patient died follow- 
ing an operation for extensive metastases to the anterior 
triangle some months after the suprahyoid dissection. At one 
time in neighboring beds there were three old gentlemen, each 
over eighty years of age, in whom radical operation for metas- 
tases became imperative. All survived the operation. One died 
several months later of extension of the disease. The other two 
lived an active life for over two years free of evidence of the 
disease, one then dying of uremia, the other of coronary 
thrombosis. 


DISCUSSION 


The writer is in somewhat of a quandary. Of what signif- 
icance are these tables? The 66 lip cases and 112 cases of 
carcinoma of the mouth, etc., are only a small percentage of 
the total number of patients who presented themselves with 
carcinoma in these locations. The index file of the record room 
of Barnard Free Skin and Cancer Hospital shows 1416 patients 
admitted to January 1, 1929, with primary lesions of the areas 
here studied. I do not know how many of these 1416 cases 
received treatment in the institution. This study concerns 
itself primarily with the lymph nodes of the neck and my 
tabulator was instructed to concern himself only with records 
which had complete or very nearly complete data. From the 
data thus furnished, the writer used his own judgment to 
compile the tables. In some cases, there was a choice between 
two possibilities; for instance, a high percentage of systemic 
metastases was noted in the 112 cases of carcinoma of the 
mouth, etc. The records in some of these cases state “‘died of 
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widespread carcinoma.” This may have been local, cervical 
nodes or systemic. No other description of the cause of death 
was obtainable, and I should question the figure under “died 
of systemic metastases” (Table tv) more than any other. For 
the rest, these tables will have to be accepted as a fairly repre- 
sentative cross section of cancer cases in a free cancer clinic. 

A very interesting study of present-day practice in the 
treatment of neck glands in carcinoma of the lip, tongue and 
mouth has just been completed by Dr. Otto H. Pflueger, 
Secretary of the Committee on Professional Information of the 
California Medical Association Cancer Commission.* The 
members of the Commission could not come to any agreement 
over the proper procedure of treatment to be followed and to be 
recommended in metastases to the cervical lymph nodes. 
Accordingly, the Secretary sent a questionnaire to forty sur- 
geons, radiologists, dermatologists and cancer clinics in Europe 
and America. Thirty replies were received. There was general 
unanimity in the replies in regard to the advisability of the 
removal of palpable lymph nodes, either by block dissection 
or by group removal. There was a marked tendency toward 
conservatism in the handling of cases which did not show 
palpable nodes. There was a greater and greater tendency to 
the use of radiation, not only as a prophylactic but also as a 
curative agent. Most of the answers to the questionnaire 
stated an attempt to differentiate between hyperplastic and 
carcinomatous palpable nodes, though it was frequently ad- 
mitted that such a differentiation was impossible. Radiation 
is stated as being given by all but four of the thirty in cases 
of carcinoma metastases even though radical neck dissection 
had been performed in a satisfactory manner. 

Is there any justification for this conservative attitude? 
Is cancer different today from cancer in the days of Halsted, 
Warren and Stewart? Has radiation reached the stage where 
its selective action to destroy carcinoma in lymph nodes with- 


* This study is now in course of publication. Galley proofs were kindly submitted 
to me by Dr. Pflueger. 
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out irreparable damage to vital structures is proved? It will 
be noted that while we have used radium freely in the treat- 
ment of primary lesions, it has been used in connection with 
metastases only in those cases where neck dissection evidently 
could not remove all of the large metastatic masses and cure 
was not to be hoped for. Teleradiation, either by x-ray or 
radium, preoperative or postoperative, has never been of 
proved value in the treatment of squamous cell carcinoma 
metastases in cervical lymph nodes. I have searched the litera- 
ture assiduously for proof to the contrary and much to my 
surprise have not infrequently met confirmation of my views 
where least expected. True, the technique of radiation, both by 
radium and by x-ray, is constantly changing through use of 
more and more powerful apparatus. Each time the quantity 
of radium in the “radium bomb” is doubled, great things 
are expected and we are told that when the 1,000,000 volt 
x-ray apparatus Is increased to 2,000,000 volts, there will no 
longer be any use for surgery in the treatment of malignancy! 
It seems to me that radiation has already reached the limits 
of its usefulness. These limits are purely and simply those 
naturally imposed by lack of resistance to radiation of the 
normal structures in which carcinoma lies. Where these normal 
structures are soft tissues and more or less permanent damage 
to them is not incompatible to agreeable existence, radiation 
has a distinct field. But this is certainly not the case in lymph 
nodes of the neck. Confusion has been created through lack of 
a really critical attitude toward metastases. An easily palpable 
large, hard lymph node in the neck in the presence of cancer in 
the mouth is, a priori, considered to be cancer. That this is 
not the truth is amply demonstrated in this series of cases. 
Butlin® emphasized this point and, what is more important, the 
converse, namely, that absence of palpable nodes did not mean 
absence of metastases. Simmons,’ reporting for the Harvard 
Commission on results of treatment by operation and by radia- 
tion, found records of 4 patients in 27 with no evidence of 
metastases were “cured”’ by radiation, but there was no biopsy 
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material and the diagnosis was open to question. In 108 cases, 
clinically malignant, there were no cures. In a group in which 
there were no metastases from a clinically malignant growth, 
there were 35 per cent “cures” by neck dissection as compared 
to 15 per cent by radiation. In the positive malignant groups, 
5 per cent were cured by radical lymph node resection as against 
none by radiation. In my series of mouth cases 33 per cent of 
patients with palpable but not malignant lymph nodes lived 
five years or more, and 14 per cent with palpable and malignant 
nodes were cured. Only 10 of the 112 patients had non-palpable 
nodes and only one of these survived (see Table v1). Schreiner,’ 
from the State Institute for the Study of Malignant Disease at 
Buffalo, reported 5 per cent healing in 43 cases without demon- 
strable metastases, no five-year healing in 53 cases with demon- 
strable definite carcinoma. Roux-Berger,®’ from the Curie 
Foundation, quotes Regaud as to the uncertainty of results 
from irradiation on metastases and recommends complete 
resection of lymph-bearing tissue. He had performed 55 oper- 
ations with 6 operative deaths (11 per cent), gives no end-results 


but presumably end-results are superior to those from radia- 
tion. Coutard® presents the strongest case for radiology (x-ray). 
Of 212 cases, 42 or 20 per cent survived four to nine years 
(there is no attempt made to group the cases according to 
presence or absence of metastases). He produces a terrific 
“epidermitis” of the skin and tragic sequelae are noted. It is 
doubtful if such intense radiation will be tolerated in this 


country. 

Ohngren‘ in a thorough and admirably compiled article 
gives the results of treatment in 187 cases of malignant tumors 
of the maxillo-ethmoidal region. The cases were treated in the 
Sabbatsberg Clinic, Stockholm. The primary lesion was treated 
by electrosurgery and there is biopsy material with an original 
method of grading the cases. This writer admits a plus or minus 
error in his statistical tables and is not clear in regard to metas- 
tases to the neck. He states “palpation is a very unreliable 
method of determining the presence of growths in lymph 
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nodes since not infrequently so-called clinical metastases on 
histological examination contain no tumor cells and vice 
versa.” There were 141 cases of carcinoma treated between 
1924 and 1931, in 34 of which metastases were considered to be 
present. After eight unsuccessful operations surgery has been 
discarded in favor of radiation. Six patients with clinically 
diagnosed regional metastases lived two years or more after 
commencing treatment; one patient is alive and symptom free 
for five years. One patient with round cell sarcoma invading the 
orbit has survived five years, seven months, and has had 
no treatment for the regional lymph nodes although they were 
clinically diagnosed as harboring metastases. * 

One of the most interesting tabulations is that contained 
in the 1931 re-edition of Butlin’s “Diseases of the Tongue,” 
edited by Spencer and Cade.’ In this edition there is a radical 
departure from the 1909 edition in the discussion of carcinoma. 
Radiation by interstitial radiation is the method of choice 
according to the new editors and they tabulate 169 cases ob- 
served between 1925 and 1930. In 130 cases the lymph nodes 
were palpable, and 47 cases were regarded as operable. While 
47.9 per cent of the patients survived from five to less than one 
year, only 5 out of 34, or 14.7 per cent, survived five and four 
years and it is not positively known whether or not these 
patients had metastases! 

Butlin,® in a masterful analysis of 197 cases of cancer of the 
tongue in which operation was performed between 1881 and 
1908, states unequivocally that “the future of operative 
surgery of carcinoma of the tongue undoubtedly lies in early 
diagnosis of the disease and in the routine removal of the glands 
before they are obviously enlarged.” No one has equalled 
Butlin’s figures of 42 per cent three-year or longer “‘cures”’ in 
57 cases in which he carried out this procedure. This principle 
is generally accepted for application to cases of carcinoma of 
the breast, carcinoma of the rectum and carcinoma of the penis; 


* The description is as follows: “Under the mandibular angle a hard gland can be 
felt the size of a pea, and farther down there are several small hard glands.” 
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it should be applied to all cases of carcinoma in which the 
regional lymph nodes are readily accessible. 


SUMMARY 


1. This study is based upon an analysis of 66 lip cases 
and 112 cases of carcinoma of the buccal cavity and pharynx 
in a free cancer hospital. There is included for comparison a 
similar group of 47 private cases. 

2. All cases were treated by bilateral suprahyoid resection 
of lymph nodes (for lip cases) or unilateral or bilateral anterior 
and posterior triangle resection of lymph nodes (for mouth 
cases). 

3. Tables for each group are appended to show five-year 
results of treatment, the pathology of lymph nodes in relation 
to clinical findings and end-results, the grade in reference to 
“cure,” and, in the mouth cases, the type of operation followed 
by death im the hospital. 

4. The operative deaths following the suprahyoid resec- 
tion of lymph nodes is negligible. The unilateral anterior and 
posterior triangle dissection is more formidable, but while 42 
of 112 patients who were thus treated died in the hospital, 
in only 3 of these 42 was the operation limited to the attack 
on the lymph nodes. 

5. It is impossible to distinguish by palpation between 
hyperplastic and carcinomatous lymph nodes. 

6. Approximately go per cent of cases of carcinoma of the 
mouth have palpable cervical lymph nodes; 70 per cent of the 
cases (including those with non-palpable nodes) in this study 
showed carcinoma in the lymph nodes. 

7. The grade of the primary lesion either on lip or in the 
buccal cavity should not influence decision for or against neck 
dissection. 

8. Conclusive evidence that any method other than 
surgery is effective either in the prevention of or the cure of 
cervical metastasis is lacking. 
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g. In the cases herein studied which showed proved 
carcinoma in the lymph nodes, in 33 per cent of the lip cases 
and 13.8 per cent of the mouth cases the patients lived five 
years or more after operation. 

10. The resection of lymph nodes as an important part in 
the routine treatment of carcinoma of the lip and buccal cavity 
is to be strongly advocated. 
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DISCUSSION 


Dr. A. O. SINGLETON, Galveston, Texas: Ten or fifteen years ago cancer 
of the face and mouth was referred to the surgeon by the one who saw the 
patient first, and the surgeon had a plan that was pretty well agreed upon 
for treatment. We were of the opinion that the diagnosis should be made 
between the basal cell and flat cell cancer of the lip, tongue and face. If 
flat cell, the procedure was to remove the lymph glands of the neck and the 
growth locally, which was apparently not a difficult task in the early stage. 
It was only when the case was inoperable that the roentgenologist received 
the patient for treatment. The situation has been entirely reversed in my 
community, and I presume the same is true in other localities. The surgeon 
now gets only the cases that have been treated by radium and x-ray and 
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usually in the terminal stage with metastases in the neck. I think there is a 
necessity for a better understanding between the roentgenologist, the 
physician and the surgeon. I do not wish to start any discussion as to the 
relative value of x-ray and surgery, but I think there are very few expert 
radium and x-ray men compared to the great number of those who are not 
so well trained. We see too many metastases after complete cure of the 
local lesion and then it is too late for cure to be accomplished by any method. 

I heartily endorse Dr. Fischel’s idea of doing extensive blocking of the 
gland of the neck in the treatment of cancer of the mouth and face, and I 
further think that we should insist upon microscopic sections being made 
of the tumor in questionable cases before we abandon the idea of removing 
the glands of the neck. 

Dr. Extis Fiscuet, St. Louis, Mo. (Closing): It is interesting in the 
mouth cases to find that in 10 cases with no palpable lymph nodes, 
carcinoma was found on microscopic study in 7. The percentage of five- 
year cures in cases with carcinoma in the nodes was 13.6 as against about 
33 per cent in the hyperplastic cases. We can expect in the lip cases about 75 
per cent five-year good end-results in cases that have hyperplastic nodes, 
which will be 20 per cent more than in cases in which carcinoma is found in 
the nodes. Microscopic examination of the node does not exclude carcinoma, 
even if not found. Therefore, even if only hyperplasia is found the operation 
cannot be regarded as useless. “‘Always”’ and “never” should not be used in 


discussing cancer, but it is advisable to remove the lymph nodes in all 
cases of squamous cell carcinoma of the lip or mouth, provided there is 
reasonable assurance that the primary lesion has been permanently 
destroyed. 


PHARYNGEAL OR PHARYNGO-ESOPHAGEAL 
DIVERTICULUM 


A NEW OPERATION: INVERSION AND SNARE 


Roy D. McC urge, M.D., F.A.C.S. 
DETROIT, MICH. 


HAT the ultimate has been reached in the type of oper- 

ation developed for any given surgical condition would 

seem to depend on the general opinion of the best 
surgeons at a specified time. That the idea as to the ultimate 
changes with time, in surgery as in all branches of knowledge, 
is true. This is beautifully shown in the development of prostate 
surgery. First a one-stage operation and then two stages, 
then one and again two and then the high frequency cautery, 
all brought about by the development of knowledge of kidney 
function tests and blood chemistry as well as improvement of 
surgical technique. 

The first operation for pharyngo-esophageal diverticulum 
was performed by Nicoladoni*! in Vienna in 1877. This proce- 
dure had been suggested by Sir Charles Bell? who first described 
this condition in 1816, sixty-one years previously. Nicoladont 
created a fistulous opening into the pouch. The first successful 
removal of a diverticulum was performed in 1886 by Wheeler’ 
though Niehans”? in 1884 had done a similar operation but the 
patient died of hemorrhage on the twenty-fourth day. 

That there was a high operative mortality rate in the early 
part of this century is shown by published reports. Stetten** 
in 1910 reported 18.7 per cent in 48 cases though to the skilled 
surgeon the removal of a diverticulum in this region Is a com- 
paratively simple procedure. This high mortality rate was due 
to several factors: primarily, of course, infection. An infection 
in this part of the neck, where fascial planes make easy access 
to the mediastinum, allowed rapid spread of any infection with 
only too frequent fatal result. Needles that were too large with 
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too coarse suture material made holes in the wall, permitting 
leakage and infection whether in pharynx or esophagus. The 
wall of the pharynx and the esophagus lack the staunch 
submucosa which holds the stitches so well in intestinal 
surgery. 

There is little doubt that the one-stage operation in any 
surgical procedure is ideal for both patient and surgeon if there 
are not present factors which give such a procedure a higher 
mortality rate. Since such factors do exist in connection with a 
one-stage operation for esophageal diverticulum, the two-stage 
operation was devised by Goldmann?® of Freiburg in 1907, in 
order to avoid the high mortality rate. This was followed by 
the successive helpful modifications of C. H. Mayo, John B. 
Murphy” and Frank Lahey.'? The mortality rate has been 
greatly reduced almost to nil. This two-stage method is almost 
universally accepted as the operation of choice in this country 
today, though Chevalier Jackson uses most successfully 
the one stage operation with the aid of the esophagascope. 
Bevan now advocates a one-stage operation. 

In 1877 Zenker” wrote, “The radical cure of diverticula by 
surgical operation from without is at present one of our vain 
wishes, yet we are hopeful that even this operation, conducted 
on Lister’s plan, may at some future date be performed without 
danger.” That “‘Lister’s plan” of asepsis, improved methods of 
anesthesia, and surgical skill have brought Zenker’s “vain 
wish” to pass one cannot doubt when one reads recent liter- 
ature, especially to Lahey’s” series of 45 patients treated with- 
out a death. 

As the frequency of diseased conditions seems to vary 
inversely as our knowledge of them, it is not strange that 
pharyngeal diverticula have been recognized with increasing 
frequency, as the magic x-ray and barium can settle a diagnosis 
within a few moments. 

Fortunately perhaps, there is still discussion concerning 
the value of the one-stage as against the two-stage operation. 
In this country Chevalier Jackson" still advocates the one- 
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stage procedure. Wilkie*> in Edinburgh believes the one-stage 
operation is ideal but not devoid of danger, the chief risk being 
leakage and cellulitis of the planes of the neck. He recommends 
the two-stage operation in feeble and elderly patients. Lord 
Moynihan" strongly advocates the one-stage operation, 
reporting 15 cases without a death, which ts also 100 per cent 
good. 

It is perhaps not amiss to introduce here a friendly but 
forceful letter very pertinent to our subject from Lord Moyni- 


* 


han: 


To the Editor: In the interest of accuracy, may one be permitted to 
correct a few statements in the paper on “‘The Surgical Treatment and 
Management of Pharyngo-Esophageal Diverticulum” by Dr. McEvers 
on pp. 525 to 532 of the October issue? 

There is no such thing as “pharyngo-esophageal”’ diverticulum. There 
are “‘Pharyngeal”’ diverticula, and “esophageal” diverticula; those to 
which Dr. McEvers"’ refers are pharyngeal. The name of Zenker must not 
be attached to these interesting sacs. They were first most accurately 
described and most perfectly illustrated by Ludlow in a letter to William 
Hunter in 1764. His specimen of a “Preternatural dilation of, and bag 
formed in, the pharynx”’ (please note “pharynx”’) is still perfectly pre- 
served in the Hunterian Museum at Glasgow. Monro, Sir Charles Bell, 
Matthew Baillie,* and others gave accurate descriptions of the condition. 
Dr. McEvers speaks of the “Lainer-Hackermann point.” It is Laimer™ 
who was prosector at Graz, and Haeckermann,’ now of Bremen, in whom 
interest centers. The “point” to which Dr. McEvers refers is not a point 
but an area. The “‘Lainer Hackermann point” becomes therefore the 
“‘Laimer-Haeckermann area.” It is not true that in this area the pharyngeal 
pouches originate. They arise above the sphincter formed by the crico- 
pharyngeus muscle and the Laimer Haeckermann area is not of the 
slightest importance. These elementary truths were pointed out by me in 
a paper in the Lancet!* which unhappily has escaped Dr. McEvers’ notice. 
In the final paragraph of this article I say “Few subjects in surgery are 
so littered with inaccurate references and incorrect names as this.” 

I write not solely to call attention to the facts mentioned, but to 
encourage my American friends to perform the operation of resection 
of these pharyngeal pouches in one stage. If a surgeon is competent and 
has a perfect technique there is really no need whatever for operations 


* Surg. Gynec. Obst., 54: 128 (Jan.) 1932. 
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in two stages. I have operated upon 15 cases (1 on the right side) and have 
never had any difficulty in obtaining healing by first intention. 
Moynihan 


Leeds, England. 


All will agree with Lord Moynihan completely in his 
statement “if a surgeon is competent and has a perfect 
technique there is really no need whatever for operations in two 
stages.”” The perfect technique, however, must involve perfect 
exposure, small needles and suture material, perfect asepsis and 
perfect hemostatis. 

The valuable paper which Moynihan wrote unfortunately 
has escaped the notice of authors of papers on pharyngeal or 
esophago-pharyngeal diverticula because it is not indexed 
under this heading but under his title “‘Diverticula of the 
Alimentary Canal.” Wilkie, too, proves and like Moynihan 
believes that these pouches should be called pharyngeal 
diverticula. Lahey bridges the discussion by calling these 
pouches pharyngo-esophageal diverticula. 

We have mentioned three types of operations, first, the 
fistulous opening, the disadvantages of which are too obvious to 
require discussion, though in 1877 none other could have 
succeeded; second, the single-stage operation; and third, the 
two-stage operation. Several other types of procedure have 
been advocated. 

In 1917 Mosher'’ reported 7 cases in which he had cut the 
common wall between the esophagus and the diverticulum. 
This operation was carried out entirely through the esophagus, 
no external incision being made. The results were very satis- 
factory in 6 of the cases but unfortunately the seventh patient 
died from mediastinitis. Mosher in a personal communication 
to me last week now advocates the two-stage operation with 
local anesthesia with the Lahey technique. 

Jackson” has published since 1915 numerous papers on 
this subject. He advocates the one-stage operation. An assist- 
ant passes the esophagoscope into the sac, transilluminating it 
as It is dissected up into the wound. The sac is amputated and 
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the opening in the esophagus carefully sutured in layers with 
very fine silk without ligation of the neck of the sac. He uses a 
very short transverse Incision. In a personal communication 


last week he reports: 


We have had no fatal result and no serious complications from the 
single stage operation. To do this operation, however, requires an air 
tight and water tight closure of the neck of the sac and this must be done 
without spilling any of the contents into the wound. The sac is aspirated 
dry and clear of secretions immediately before the suturing commences. 
The transverse incision gives much better support than the vertical 
Incision. 

He recommends the use of the feeding tube to avoid any 
pressure on the sac. He reports 2 cases of recurring sacs re- 
operated upon, but never a third operation required. 

Girard® of Berne, in 1896 invaginated the sac in the eso- 
phageal lumen and sutured the esophagus walls. The sac was 
then allowed to atrophy and slough. Waggett and Davis revived 
the method in 1912.”° 

Bevan? in 1921 described the procedure which he devised 
of inversion of the sac leaving it projecting into the esophagus. 
If the sac was too long he incised the distal portion before 
inverting the more proximal portion. He reported that his 
experience had shown the dangers of suffocation from invagina- 
tion of a very large diverticulum if it were vomited back into 
the mouth. In a personal communication to me last week he 


reports: 


I operate under local anesthesia, expose the sac fully, crush sac with 
small Payr clamp about an inch from the esophagus, transfix and ligate 
the sac off at point where it was crushed using moderate sized silk ligature, 
cut off the redundant portion of the sac, touch the exposed mucosa with 
carbolic acid, invaginate this short piece of the sac with two purse-string 
sutures, the first moderate sized silk and the second catgut. Close wound in 
layers completely except for collapsible rubber drain. Feed patient, through 
number 20 rubber catheter passed into esophagus, milk, thin gruel and 
water for a week. Results have been excellent. 


C. H. Mayo" in a report before this Society in 1922 In a 
paper “Treatment of the Diverticulum of the Esophagus” 
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called attention to the occasional great danger of operating if 
the sac is full of foodstuffs at the beginning of the operation. 
The patient may die if he aspirates the contents of the sac. 
Mayo recommended the two-stage operation with the larger 
sacs. Mayo also refers to a case where a large diverticulum was 
inverted by the Sippy-Bevan method where the sac was pushed 
upward in the act of vomiting, suffocating the patient. Willard 
Bartlett in discussing this paper stated that if the patient 
blows during the course of his operation under local anesthesia 
the sac distends with air. 

Judd"! in 1918 stated that the infolding operation in the 
case of small diverticula and the two-stage operation for large 
diverticula seem to be very satisfactory and safe methods of 
procedure and at that time he reported 33 cases. Last week in a 
personal communication he reported: “‘Even if the divertic- 
ulum is small we think best to carry out two-stage operation, 
excising the diverticulum. We do not use the inversion type 
operation. There are too many recurrences following the inver- 
sion operation. We gave up the use of this method sometime 
ago.” 

Imperatori’® in 1927 reported a method by which the sac 
was inverted endoscopically and ligated, and removed at the 
end of five to seven days by gentle traction. No external 
incision was made. This method has also been abandoned. Ina 
personal telegram last week he said: “I would advise without 
any question the Lahey two stage operation for pulsion diver- 
ticulum of the esophagus assisted in the first stage by the use of 
the esophagoscope.”’ 

Hill* in 1917 reported 50 cases of diverticulopexy. This 
method, which had also been used by Schmid and K@dnig, 
suspends the sac to the hyoid bone or upper part of the omo- 
hyoid muscle with the fundus at a higher level than the neck 
of the sac. This can be used of course only with the moderate 
sized sacs and it is essentially the first stage of the two-stage 
operation. 

A number of successful cases are reported by others where 
only the first stage of the two-stage operation was done. | 
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have had, inadvertently perhaps, one case where only the first 
half of the two-stage operation was done with great success so 
far. 


J. K., Automobile salesman, aged fifty-four, No. 116939. 

The patient first came under observation in September 1928, at which 
time he gave a history of a tickling sensation in the back of his throat. 
He said that the food seemed to catch lower down in the throat and that 
occasionally he expectorated some whitish material. In spite of this history 
a diagnosis was not made until two and one-half years later. 

In the early part of 1931 a diagnosis was made of pharyngeal diver- 
ticulum. In April, 1931 we planned to do an excision of the diverticulum 
in two stages. On April 22, we did the first stage of the operation in which 
the diverticulum of moderate size was freed and its tip sutured to the 
anterior border of the sternomastoid muscle. 

Following the operation there was a slight wound infection. The patient 
was allowed to go home due to the press of business affairs. Following his 
return home he felt so normal that he has never returned for the second 
stage. He has had no symptoms. We induced him to come in for x-ray 
examination this Summer. The picture showed a trace of barium at the 
mouth of the diverticulum but no shadow in the sac. The patient was hav- 
ing no symptoms and would not consent to further operative interference. 


At the Henry Ford Hospital the two-stage operation for 
pharyngeal diverticulum Is our routine. 

It is with considerable misgiving that I now come to the 
subject of this paper; in the first place because it probably is 
not a new method, though we can find none like it in the liter- 
ature, and secondly, we can see disadvanges in the operation, 
though in our series of one case by this method it has been 100 
per cent successful. (Figs. 1 and 2.) 

The patient R. T., a widow, aged fifty-seven years No. 22751, first came 
to the hospital November 16, 1922, complaining of difficulty in swallowing 
and the occasional eructation of foul-smelling and foul-tasting food. She 
claims that she had more difficulty in swallowing fluids than in swallowing 
solid foods. She gave a history of having had gastric distress during the 
previous thirteen years, and that seven years previous to coming to the 
hospital she had had a “‘stomach tucking operation” which had not been 


of any value to her. 
Examination revealed a sallow, undernourished woman, weighing 


only 100 pounds. There was pronounced oral sepsis. Blood pressure was 
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164/120. Abdominal examination revealed a scar of previous operation 


and barium x-rays showed a marked degree of visceroptosis. Complete 
gastrointestinal studies were made. Fluoroscopy of the esophagus showed 


Fic. 1. Esophagus containing stomach tube and diverticulum with catheter passing 
down to tip where it is fastened. 


that just above the sternoclavicular angle there was a collection of barium 
about the size of a golf ball. This was definitely connected with the lower 
pharynx. As the patient went through the swallowing movements, barium 
arose from this pouch and spilled over into the esophagus. The esophagus 
appeared to be normal. The contour of the pouch was quite regular. The 
rest of the gastrointestinal x-rays showed evidence of a double barreled 
colon. 

Operation for the removal of the pharyngo-esophageal diverticulum 
was advised but the patient at that time refused. It should be stated 
that the patient at that time was a neuropsychiatric patient. However, 
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after a short course of symptomatic treatment she finally decided to come 
into the hospital for operation. She was admitted December 6, 1922 and 
on the following day I did the operation described below. Novocaine 
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Fic. 2. a. Stomach tube in esophagus; catheter in diverticulum. B and c. Catheter has 
inverted diverticulum. 


infiltration was used. 

Operation: December 7, 1922. Incision was made along the anterior 
border of the right sternomastoid. The thyroid was retracted toward the 
midline. The superior and inferior thyroid vessels were clamped and the 
middle layer of the deep cervical fascia medial to the carotid artery was 
cut through. The large vessels were retracted outward. The diverticulum 
presented in the wound. It was dissected free. It was found to have a 
broader base than suggested by x-ray. The base seemed directly back 
of the thyroid cartilage. The length of the diverticulum when the No. 32 
catheter was passed through the mouth into the sac was about 4 to 5 cm. 
The base was about 2.5 cm. wide. A stomach tube was passed well down 
into the thoracic esophagus through the mouth and a No. 32 catheter 
was passed into the diverticulum. The diverticulum was ligated to the 
cathether and inversion attempted twice without success on account of 
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slipping. The catheter was now transfixed by one plain catgut stitch to the 
end of the diverticulum. The diverticulum then was drawn into the esopha- 
gus and a purse-string silk suture was placed at its base. This was rein- 
forced by several fine silk sutures. The wound was not closed. We placed 
one gauze drain below the inversion site in case of leakage, and one rubber 
drain was placed to the site of inversion. Subcutaneous tissue was closed 
by plain catgut and skin was closed with interrupted fine silk. 

An unsuccessful attempt was made to pull the sac through the Jackson 
pharyngoscope and then to snare it off. The sac was too large to permit 
this with a catheter in it so the tonsil snare excision of the sac was post- 
poned until the next day. The patient left the operating room in good 
condition. 

After the esophagus and diverticulum were exposed and palpated by 
finger and thumb, the stomach tube passed through the mouth by an 
assistant was easily guided into the esophagus proper and then the catheter 
into the diverticulum. The stomach tube serves as a safety measure in 
dissecting the neck of the sac and in insuring that too much inversion or 
constriction will not be done. The catheter was left projecting from the 
mouth strapped to the cheek holding up the diverticulum during the night. 
At first there was but little respiratory difficulty. By morning, however, 
the sac had become edematous and the patient was having considerable 
difficulty in breathing. Dr. Garretson* and I had planned to remove the 
sac with a tonsil snare allowing a day or two for healing of the esophagus 
at the point of inversion. The edema had become so marked by this time 
that the snare would not slip over the enlarged sac. Dr. Garretson then 
on the morning following the inversion, that is December 8, 1922, had to 
modify our original plan. He had to remove the upper part of sac 
attached to the catheter with scissors. The bulbous tip off, he now held the 
sac with tonsillar seizing forceps and with the tonsillar snare removed the 
sac down at its base. The patient’s respirations immediately became free 
and easy and there was no bleeding. 

This patient made an uneventful recovery from operation. She was 
able to take fluids on the fourth day after operation and retain them. 
The drain had been removed by the first day and the wound healed by first 
intention. She was discharged from the hospital on the fifteenth postopera- 
tive day. Following the operation she did not have further difficulty in 
swallowing. 

On July 27, 1923, that is eight months later, a fluoroscopy of the 
esophagus was carried out to check her progress. The report was as follows: 
“There is no evidence of any obstruction in the esophagus. There is a small 


*Dr. Wendell T. Garretson was at that time Surgeon-in-Charge of the Division of 
Ophthalmology and Oto-laryngology. He died August 17, 1928. 
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amount of barium retained in the upper portion of the esophagus, just 
in the region of the clavicle. No other pathology seen.” The plates con- 
firmed the fluoroscopic examination. 

Since that time the patient has been under more or less constant 
observation in this hospital as a neuropsychiatric patient. She has had a 
great deal of gastric distress and colitis but there had been no further 
difficulty in swallowing. 

The patient died eight years later but with no recurrence of the symp- 
toms of esophageal trouble. 


SUMMARY 


Moynihan points out that these diverticula are pharyngeal 
in origin and not esophageal. A short review is here given of the 
types of operations that have in the past been devised for the 
cure of this condition. One of our cases treated successfully 
by using only the first stage of the usual two-stage operation is 
presented. A case is reported which we treated successfully by 
the inversion of the sac, followed by removal of the sac from 
within the pharynx by use of a wire snare. 


CONCLUSIONS 


1. The one-stage operation for the cure of pharyngeal diver- 
ticula is very successful in the hands of the most skilled 
surgeons. 

2. The two-stage operation is the safest for the patient in 
the hands of the general surgeon and is a very generally 
accepted procedure today. 

3. The inversion and snare operation is merely presented 
without any recommendations. 
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DISCUSSION 


Dr. UrBAN Maes, New Orleans, La.: The string test devised by Mixter 
of Boston is very helpful in determining the size and depth of diverticula 
of the esophagus, particularly the large ones, which are no longer very 
frequent. Just where these diverticula originate is not, in my opinion, a 
matter of great practical importance, for all sacculations of the pharynx 
eventually involve the upper part of the esophagus. The diagnosis is some- 
times very confusing, and was even more so before the x-ray was generally 
available. I recollect one patient in whom I did a gastrostomy, on the 
mistaken diagnosis of carcinoma of the esophagus; he still has his gas- 
trostomy, for when the mistake was discovered, he was so comfortable he 
declined to permit any further surgery. 

The structures of the esophagus do not hold sutures well, as many of us 
have discovered by bitter experience, and suppurative mediastinitis is a 
complication to be feared whenever cellulitis of the neck develops. 

From my own personal experience, as well as from the literature, I have 
come to believe that the one-stage operation should not be advocated, at 
least by men in teaching positions. In the hands of the expert it is undoubt- 
edly safe, but in the hands of the average surgeon it subjects the patient 
to an unwarranted risk. 

Dr. GeorGeE TuLLy VAUGHAN, Washington, D. C.: From the little 
experience I have had I am inclined to favor the one-stage operation. I 
have had exactly 2 cases. In one, a man aged fifty-two, I did the one-stage 
operation, closed the wound in the esophagus after cutting off the diver- 
ticulum, and put in two rows of silk sutures just as I would in a bullet hole in 
the intestine. This patient developed a suppuration of the neck where I 
had closed the skin and I had to open that, but he eventually recovered. 

The second patient was a man, aged eighty, who had been seen by Dr. 
Trible and Dr. Chevalier Jackson and referred to me. I did the same 
operation on him, cut off the diverticulum, put in one row of silk sutures, 
approximated the edges and then turned in the skin area and that patient 
recovered without any difficulty. 

Dr. McClure’s idea of snaring it off I think is sound, and without any 
experience with it I think it might be safe, but it occurs to me that with 
inversion of the raw edges they might not come together so well. That 
might constitute one difficulty. 

Dr. Roy D. McCvrure_, Detroit, Mich. (Closing): I agree with Dr. Maes 
that large diverticula are not seen often in these days, just as the large 


744 
4 
4 
vf 
2 


PHARYNGEAL DIVERTICULUM 745 


goiters are no longer seen. We know that these diverticula are discovered 
sooner than ever before. 

Those advocating the one-stage procedure advocate feeding the patient 
for several days through a very small (Rehfuss) tube, to make sure that he 
will not swallow. This procedure is also of value in the two-stage operation 


after the second stage is done. 
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RESULTS OF SUBTOTAL GASTRECTOMY FOR 
CARCINOMA 


Cuas. W. FLYNN, M.D., F.A.C.S., AND JOHN WARNER DUCKETT, M.D. 


DALLAS, TEXAS 


ADICAL surgery offers the only hope for successful 
treatment of carcinoma of the stomach. Not until 
this fact is widely recognized and our operative tech- 

nique is improved will there be any decrease in the mortality 
from this disease which is responsible for one-third of all 
deaths due to cancer. Radical operation for benign, as well as 
malignant lesions of the stomach, has long been popular on 
the Continent. Finsterer has now performed gastrectomy more 
than 2000 times with a mortality of 3 to 4 per cent in ulcer cases 
and 24 to 30 per cent in malignancies. Veribely in Budapest has 
done 2400 resections with a combined mortality in benign 
and malignant lesions of 7.8 per cent. The highest mortality 
reported in any large series Is 17.5 per cent by Beckerman. 

Gastrectomy for the cure of benign lesions is far more popu- 
lar in Europe than it will ever be in this country, and its use 
in the treatment of malignancies is only now beginning to 
receive the attention it deserves. Such extensive series as these 
referred to should point out the possibilities of this procedure, 
long considered too formidable for general use. In the hands 
of capable operators gastrectomy should result in primary 
mortality but little higher than gastroenterostomy. 

A most illuminating report by Warwick of 176 autopsies 
in patients dying with carcinoma of the stomach showed that 
in 23 per cent there were no demonstrable metastases. If these 
stomachs had been resected, many of this 23 per cent might 
have been permanently cured. Another significant point was 
that in 41 per cent death was attributable directly to gastric 
hemorrhage, peritonitis due to perforation of the malignant 
ulcer, or obstruction. Terminal events such as these could 
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have been avoided, and even when metastases had already 
occurred, many of these lives could have been prolonged for 
varying periods by timely gastric resections. Such prolonga- 


Fic. 1. Note deformity high up on lesser curvature with barium in lower portion of 


stomach. 


tion of life is almost always entirely justified. Most of these 
patients are able to live useful, active lives for one to five years 
or even longer, often free from pain, without fear of the dread 
hemorrhages, and usually capable of taking and enjoying 
food in a perfectly normal way. 
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A patient whose case illustrates in a striking manner the 
favorable result which may be obtained, came under our care 
more than two years ago. On September 22, 1931, he was 


Fic. 2. Specimen of resected stomach. 


subjected to a resection of more than four-fifths of the stomach 
for carcinoma. His progress since operation has been most 
satisfactory. Careful observations have been made not only 
of his general health, activity and dietary habits, but of his 
blood picture, blood chemistry, and the physiologic action 
of his altered gastro-intestinal tract. These observations are 
instructive enough to warrant the presentation of this case 
in some detail. 


M. H., male, aged forty, groceryman, married, father of four healthy 
children, was admitted to the Clinic July 17, 1931. His complaints were: 
pain in epigastrium; weakness; loss of weight; recurrent hemorrhages 
from stomach; tarry stools. No history of cancer in his family. Past history 
non-contributory. 
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Present Illness: The patient stated that he had been having stomach 


trouble off and on for about four years. The attacks had occurred in the late 
winter. His stomach always seemed to be better in the summer and fall. 


~_ 


Fic. 3. Low power section through tumor mass. 


Originally he had merely sour stomach with gnawing and some pain in 
the upper abdomen, which was usually relieved by taking food or soda. 
The first severe attack the patient had was in March, 1929, when he had 
severe pain and flatulence, and was required to rest in bed for several 
days because of weakness. In February, 1930, the patient had a recurrence 
of the pain and gas which finally culminated in the vomiting of blood and 
blood was also passed by the bowel. The patient stayed in bed for fifteen 
days, and was forced to rest for two months. At the end of this time he 
seemed to have made a fair recovery. In January, 1931, he had a similar 
attack, which was again accompanied by gastric hemorrhage. He stayed 
in bed three weeks, but following this attack was forced to rest three or 
four months. After apparently making a fair recovery he started to work 
again April 25, 1931. For the last four or five weeks he had been having the 
same symptoms again; especially a gnawing pain with cramping in the 
epigastrium, which was most marked one or two hours after eating and was 
usually relieved by food or alkali. He stressed the fact that recently he 
had had a great deal of gas, little of which he was able to raise, and quite 
a lot of severe pain. More recently he had noticed more nausea than usual. 
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His appetite had been poor. He was now on a diet of milk and cream, half 
and half, and had taken, under the direction of his physician, large quanti- 
ties of an alkaline powder. He had lost 11 pounds in weight during the past 


Fic. 4. High power section through tumor mass. 


two years. His best weight was 130 pounds. 

Physical examination revealed a very pale, apprehensive man, weight 
119 pounds, with marked tenderness and rigidity over the epigastrium. 
His urine was negative. Wassermann reaction negative; Hb. 80; R.B.c. 
4,160,000; W.B.C. 13,900; P.M.N. 80. 

Gastric Analysis: Ewald test meal: free hydrochloric acid 39; total 
acidity 52. Occult blood, negative. 

Subsequent Events: A few minutes after the x-ray examination of the 
stomach was completed, patient suddenly vomited a liter of blood. He was 
admitted to the hospital where he remained for eleven days, one blood 
transfusion being given. He was sent home under medical treatment for 
ulcer, but eight days after leaving the hospital, had his third massive 
hemorrhage. He was admitted this time to a hospital near his home where 
he remained thirteen days, and received five transfusions of 500 c.c. each. 
After that, although he had no more hemorrhages, he suffered almost 
constantly from epigastric pain. He returned to our Clinic on September 18, 
1931, with all confidence in medical treatment destroyed. An exploration 
was advised because of the repeated hemorrhages, continued pain and loss 
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of weight, and the definite possibility of a malignancy. He readily agreed 
to submit to whatever surgical procedure seemed necessary. Operation 
was done under general anesthesia on September 22, 1931. 


Fic. 5. X-ray taken two years after operation showing size of gastric pouch following 
resection of stomach. 


Operation: When the abdomen was opened through a combined left 


upper rectus and transverse incision, the stomach was found to contain 
a large tumor mass which involved about two-thirds of its circumference 
close to the cardiac end. The main mass measured about 3 inches in 
diameter, and in its center, on the lesser curvature, was an ulcer more 
than 14 inch deep and more than an inch in diameter. This portion of the 
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tumor mass was fixed to the undersurface of the left lobe of the liver by 
firm adhesions. There were other nodular masses in the stomach wall 
attached to this ulcerated mass which extended from the lesser curvature 
posteriorly, out to the greater curvature. The ulcer was on the lesser 
curvature. The tumor mass and stomach wall were readily separated from 
the liver. While this separation was made the base of the ulcer was opened 
into and the stomach contents were aspirated. The middle four-fifths 
of the stomach was resected, the pyloric stump inverted, and a long jejunal 
loop anastomosed to the lower end of the esophagus and the small remnant 
of the cardia. An entero-enterostomy was done between the afferent and 
efferent loops of jejunum. The operation followed closely the Polya-Balfour 
procedures for partial gastric resection. The wound was closed without 
drains. 

The patient’s condition was quite good, but a continuous venoclysis 
of physiological saline solution was started before he left the operating 
room, and a Levine nasal tube was introduced into the stomach pouch. 
During the next six days the Levine tube was left in place and periodically 
aspirated so as to keep the pouch free of secretion either swallowed or 
regurgitated. The patient was given saline solution by rectum; by sub- 
cutaneous clysis; by intravenous clysis, together with glucose; and several 
blood transfusions. On the fifth postoperative day quantities of liquids 
were started by mouth, and gradually increased in amount. His con- 
valescence was rapid and he was discharged from the hospital twenty-one 
days after operation, still on a liquid diet. 

Pathologic Report: Diffuse carcinoma of stomach with ulceration and 
perforation. 

Subsequent Course: Since his discharge from the hospital twenty-one 
days after operation, this patient has returned to the Clinic at frequent 
intervals. The very gratifying course of his progress has been followed in 
detail not only by us but by members of the medical department of the 
clinic. 

The patient’s general health has been good and he is working regularly 
at his occupation of groceryman. Except for an attack of influenza several 
months ago he has had no illnesses. He now weighs 112 pounds, having 
lost several pounds during the attack of influenza, which have not been 
regained. His state of nutrition is excellent, especially in view of the fact 
that he has never been robust. 

He eats practically anything he wishes. Only sweets nauseate him 
slightly, and he is sometimes nauseated after first taking food in the 
morning, though he never vomits. He eats six or seven times during the 
period from 7 A.M. to midnight, including three well-balanced meals 


/ 
composed of small servings. He often gets hungry within an hour after 
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eating to his full capacity. Hunger is always accompanied by a feeling of 
weakness, but he has no actual pain of any kind. 


CHART I 

PRESENT DIETARY HABITS OF PATIENT 
Breakfast: 7 A.M. Bacon, egg, toast, coffee, prunes, orange juice. 
10 A.M. Yeast cake, Coca-Cola, crackers, banana, candy. 
Dinner: Noon. Steak, boiled eggs, spinach, carrots, corn, cornbread. 
1 P.M. Rice pudding. 
3 p.m. Sandwich, Coca-Cola. 
Supper: 6 p.m. Steak, spinach, eggs, cornbread, buttered toast, rice pudding. 
10 P.M. Buttered toast and Ovaltine. 


My associate Dr. Rogers, who was formerly professor of 
physiology at Baylor Medical School, comments as follows: 


The most striking fact is not only the relief of ulcer pain, but also the 
absence of that pain and discomfort which is felt by the normal individual 
when hungry. Hunger in the normal man is associated with certain definite 
epigastric gnawing discomfort, which it has been demonstrated is correlated 
with hyperperistalsis of the stomach. Hunger discomfort is absent in this 
man. He has had no hunger pain since the gastrectomy. 

The relation of pain of hunger to stomach motility is clearly illustrated 
by this type of case. The word hunger in ordinary parlance includes several 
different physiologic factors. There is the element of pain associated with 
hunger most clearly exemplified in infancy and decreasing in intensity 
as the individual becomes older. This pain or discomfort factor is very 
definitely gastric in origin. Several years ago, Rogers and Martin reported 
a series of roentgenologic studies of the gastric hunger contractions in 
healthy men. In this work x-ray evidence was given indicating that the 
element of pain in hunger is related to hypermotility of the lower half 
of the stomach, particularly the antrum. The study of this patient furnishes 
complementary results in the analysis of the mechanism of hunger pain 
in that it demonstrates that the removal of the lower two-thirds of the 
stomach has abolished the pain mechanism of hunger. 

In addition to the pain elements there is also a characteristic feeling 
of weakness, frequently associated with headache, and with hyperexcita- 
bility of the nervous system. These elements are probably related to certain 
chemical changes in the blood during hunger, notably hypoglycemia. 
In this patient deprivation of food for as long as twenty-four hours produces 
no pain although there is a feeling of definite weakness with or without 
headache, and a desire for food, and this feeling of weakness is relieved 
by the taking of food. Obviously these nervous phenomena are connected 
with hunger changes in the chemistry of the blood. Hunger hypoglycemia 
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with its associated weakness is present in this patient. This weakness 
is relieved as in the normal individual by the taking of food and the follow- 
ing elevation of blood sugar. 

The volume capacity of the gastrojejunal pouch is less than 2 ounces. 
The small amount of food intake gives temporary relief of hunger but also 
necessitates frequent feedings to compensate for the smaller amount of 
each meal. However, the total amount of food for twenty-four hours is 
about the same as before his illness began. 


Dr. Rogers also made studies of the contents of this gastro- 
jejunal pouch in a fasting state. Spectmens removed at inter- 
vals of fifteen minutes for an hour consisted of a few cubic 
centimeters of thin mucoid material. One out of four specimens 
was acid to litmus, the other three alkaline. These findings 
probably are not significant as far as determining how much 
of the acid secreting portion of the gastric mucosa remains 
since regurgitation into the pouch takes place readily from the 
jejunum whose content is normally alkaline. 

It is of interest to note that the blood chemistry is entirely 
normal. Especially important is the level of the blood chlorides, 
which is normal, in spite of the fact that such a large proportion 
of the gastric mucosa secreting hydrochloric acid has been 
removed. 


CHART II 
BLOOD CHEMISTRY 


N.P.N. 


Date 


Icterus Index 


8/1/32 | 80 (before lunch) | 
| 285 (45 minutes after lunch) 
4/6/33 | 100 28 10 | 58% 450 
10/3/33 | 95 . 6 | 


The blood picture likewise has remained essentially the 
same throughout the period of observation following operation. 
There has been no marked anemia during his entire illness, 
except immediately following his hemorrhages, after which 
the blood rapidly returned to normal in response to transfusion. 


Sugar CO, Chl. 
a 


SUBTOTAL GASTRECTOMY FOR CARCINOMA 755 


While this patient has so far developed no serious anemia, 
its appearance following gastrectomy has been repeatedly 
described. Actual megaloblastic anemia has been described by 


CHART III 
BLOOD PICTURE 


R.B.C. W.B.C. 


4, 160,000 13,900 
Hemorrhage: 1 transfusion 300 c.c. 

3,280,000 7,800 
3,220,000 7,500 
| 3,610,000 8,800 

Hemorrhage: 5 transfusions 500 c.c. each 

Operation: 2 transfusions 300 and 200 c.c. 
85 4,660,000 9,400 
85 4,345,000 8,600 
4,150,000 8,800 
4,290,000 8,200 

4,520,000 


Lahey as coming on following gastrectomy. Such a develop- 
ment is particularly interesting in the light of Castle’s recent 
work on the pathogenesis of primary anemia. Castle recognizes 
two factors in the production of anemia. These he has described 
as the extrinsic and the intrinsic factors. The extrinsic factor 
is to be found in the food and he has identified it as vitamin 
p-2. The intrinsic factor is present in the stomach secretions, 
but its identity is still obscure. The interaction of these two 
factors, however, prevents the development of anemia, and 
Castle has convincingly shown that it is the deficiency of the 
intrinsic factor which is responsible for the production of 
primary anemia. We may, therefore, see there is potentially 
created in a patient, who has had a gastrectomy, the essentials 
necessary for the production of primary anemia, provided all 
of the active secretory glands of the stomach have been re- 
moved. In partial gastrectomies there is, of course, no way of 
telling accurately whether sufficient gastric tissue has been 
removed to prevent adequate production of the intrinsic 
factor. 


Date Hi 
7/17/31 
7/19/31 | 
7/21/31 
7/23/31 
7/28/31 
8/8/31 | 
9/22/31 
11/19/31 
2/3/32 | 
3/22/32 
4/6/33 
10/3/33 
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CONCLUSIONS 


1. Postoperative studies and autopsy findings are convinc- 
ing proof that gastric cancer, even in advanced stages, Is 
amenable to treatment by resection, with a low primary 
mortality, a good chance of prolonging life free from pain, 
and a fair chance of cure. 

2. Physiologic and chemical studies in case presented show 
that following removal of four-fifths of stomach, leaving a 
small portion of the pyloric end of stomach and @ small cuff 
of cardia, not only adds to safety of operation but provides 
that intrinsic factor which probably prevents the development 
of a serious and fatal anemia in gastric cancer cases following 
resection. 


We are indebted to our associates, Dr. O. T. Woods, surgeon, Dr. 
Fred T. Rogers, Physiologist, Dr. George M. Underwood and Dr. William 
H. Potts, Jr., Internists, for valuable assistance in the preparation of this 


paper. 
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DISCUSSION 


Dr. J. SHELTON Horsey, Richmond, Va.: Dr. Flynn called attention 
to some very striking statistics. Between one-fifth and one-fourth of all 
cases of cancer of the stomach in which necropsies are done show no exten- 
sion of the cancer outside the stomach, and yet apparently less than 10 
per cent of patients with carcinoma of the stomach are operated upon by 
a partial gastrectomy. 

I wish to report the case of a man, aged thirty-one, who had been having 
stomach symptoms for a few months but only a few weeks previously was 
there vomiting and continuous upper abdominal pain. Roentgenographic 
examination showed a rather fixed lesion of the stomach that the roent- 
genologist said was inoperable cancer. The stomach content showed high 
acidity. A partial gastrectomy was done, the lesion and the adherent portion 
of the pancreas were dissected up with the cautery (which I think is ex- 
tremely important if it can be done) together with some of the mesocolon. 
In this way the ulcerated area was not opened. Microscopic examination 
showed no trace of any malignancy and at present (four months later) 
the patient is free of gastric symptoms. The operation was a modification 
of the Billroth 1, the technique of which I have described in various papers. 
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In another case, cancer of the cardiac end of the stomach, I did a total 
gastrectomy last summer. The patient had had a gastroscopic examination 
and biopsy in Philadelphia and there was no question about the diagnosis. 
The whole of the stomach was removed. About 14 inch of the esophagus 
was taken off with the stomach. Microscopic examination showed colloid 
cancer, with acini, about Grade 111, and also cancer cells in clusters arranged 
much as basal cell cancer, but consisting of undifferentiated cancer cells 
of the same kind as, but more immature than, the cancer cells that formed 
acini. This patient made a satisfactory immediate recovery but died on 
the eleventh postoperative day from pneumonia. Necropsy showed a 
subdiaphragmatic abscess, to which in all probability the lung complication 
was due. 

Dr. Harvey B. Stone, Baltimore, Md.: I wish to emphasize for a 
moment a point touched on by Dr. Flynn, which also has received attention 
from different members of the Mayo Clinic, in regard to the question of 
gastrectomy; namely, its value in cases in which there is no hope of cure 
but where one wishes the most effective form of relief. I think the same 
principle applies to the alimentary tract in general, and I should like to 
mention a patient who had a massive colloid carcinoma of the stomach, 
involving two-thirds of its extent, with multiple involvement of the perito- 
neum and numerous glands. The patient had profound secondary anemia, 
great loss of weight, and was operated upon with no idea of cure, and when 
the abdomen was opened it was seen from the extent of the involvement 
that gastroenterostomy would be impossible. A subtotal gastrectomy was 
done and end-to-end gastroduodenostomy, using Dr. Horsley’s technique. 
That was twenty months ago. The patient has recovered and carries on 
his work, having been perfectly free of symptoms since his discharge from 
the hospital. He has gained 25 pounds and has go per cent hemoglobin. 
He was seen within the last week and believes he is perfectly well. It is 
entirely obvious that he is not cured, but it seems to me this type of opera- 
tion is of marked advantage. It stops the oozing of blood, which will con- 
tinue in cases of gastroenterostomy. Second, the restoration of weight and 
blood content is much more rapid. Third, there is an important psychic 
effect in being able to tell the patient honestly that you have removed the 
mass. You need not say he is cured, but you can say honestly that you 
have removed the mass. I think that has a marked beneficial effect in these 
cases. 


CHOICE OF OPERATIONS FOR CANCER OF 
THE RECTOSIGMOID AND RECTUM 


Frep W. RANKIN, M.D., F.A.C.S. 
LEXINGTON, KY. 


N choosing an operation for the radical extirpation of 
carcinoma of the rectosigmoid and rectum the first prob- 
lem which the surgeon is called upon to decide usually 

is the answer to the patient’s query as to the necessity of a 
permanent colostomy. This decision will largely be influenced 
by the surgeon’s experience, nationality, and knowledge of 
statistical studies of large groups of cases accomplished by 
many types of operative maneuver. The sacral excision route 
is looked upon favorably by many Continental surgeons, and 
some American surgeons recently have advocated a one-stage 
resection of the rectum sacrally, or a similar resection with the 
preservation of the anal sphincter, or a combined abdomino- 
perineal resection which preserves the sphincter and pulls the 
sigmoid down to it. My experience with these types of opera- 
tions has been too meager and unsatisfactory to draw conclu- 
sions and consequently in dealing with cancer in this location 
I have felt it important to utilize as radical a type of excision 
of the growth and tissues in Its immediate vicinity as is com- 
patible with a sensible hospital mortality and an operability 
which does not too materially reduce the scope of surgical 
attack. 

Because I am confident that Mr. Miles has accurately 
elaborated the underlying principles upon which to build a 
surgical offensive, I have followed his lead and his operation, 
doing it rather in two stages than in one, with results which, 
so far as the immediate mortality is concerned, are quite 
satisfactory in my judgment, and what is more important, 
with a broadening rather than a narrowing of the horizon of 
operability. Let me emphasize that I do not believe that any 
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one type of operation is applicable to all cancers of the recto- 
sigmoid and rectum. Here again, I would differentiate between 
cancers at the juncture of the sigmoid colon with the rectum 
proper and those lower down. I have demonstrated accurately 
in a study of 100 cases that 67 per cent of the cancers occur 
at the rectosigmoid, an anatomical location at the juncture 
of the two segments of bowel 2.5 cm. of which is intraperitoneal 
and 2.5 cm. of which Is extraperitoneal. 

Such operations as colostomy and posterior resection in 
attack upon cancers at this location are not much more than 
local excisions, but a radical removal gets rid of a large portion 
of the mesentery of the sigmoid which as Mr. Miles has pointed 
out, is just as necessary of accomplishment, from the stand- 
point of glandular involvement as is the dissection of the axilla 
in cancers of the breast. This is particularly important when 
we remember that 46 per cent of all the rectal and recto- 
sigmoidal specimens resected show glandular involvement 
microscopically. That this radical operation then may not be 
employed routinely is obvious and the reason I have deviated 
from the original technique of Miles has been my inability 
to apply the one-stage combined abdominoperineal resection 
in a sufficiently high number of cases with a satisfactorily 
low operative mortality. With my own operability figure at 
50 to 60 per cent, I have been able to apply the two-stage 
maneuver to 46 per cent of the total group and that with a 
mortality of 8 deaths in 85 cases, or 9.5 per cent. That a cancer 
of the rectum rarely obstructs is true, but the reverse is equally 
the case when it is located in the rectosigmoid. I believe that 
the vast majority of all cancers of the rectosigmoid juncture 
at sometime during their course produce some kind of obstruc- 
tion, acute, chronic, or subacute, and for this reason and for 
the additional reason that they are of long standing before 
recognized, they therefore undermine and devitalize the host. 
These cases never, I believe, except the acutely obstructed 
group, should be treated surgically without adequate pre- 
liminary preparation and rehabilitory treatment. The surgical 
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offensive then is divided into three phases: (1) preoperative 
preparation; (2) operative technique; and (3) postoperative 
care. 


PRELIMINARY PREPARATORY TREATMENT 


Preoperative preparation, which consists essentially in 
decompression and rehabilitation, is as vital a consideration 
as is the choice of operative procedure since patients suffering 
from rectal cancers are most often in advanced years and have 
fallen heir to debilitating systemic diseases, or have been 
reduced in their general strength and well-being by an existing 
neoplasm. Decompression is essential because of the fact that 
a high percentage of all cases of sigmoidal growths and true 
rectal growths produce, at some time during their presence, 
obstruction, either subacute, chronic, or acute. 

The relief of this obstruction may be accomplished gen- 
erally by medical measures such as repeated irrigations of the 
bowel with hot saline, and occasionally judicious administra- 
tion of some mild purgative such as senna. When this fails, 
surgical decompression by cecostomy or colostomy is obviously 
indicated as well as for the group of acute obstructions. There 
are advantages to each of these types of drainage procedures 
as well as disadvantages, but I believe that in the average 
acutely or subacutely obstructed case, cecostomy should be 
employed rather than colostomy. 

If one uses a Pezzer catheter in doing a cecostomy as Hen- 
don suggests, one is able to decompress the bowel of gas and 
liquid material very satisfactorily. This relieves the distention 
and increases the comfort of the patient by reducing the pain 
of ineffectual peristalsis. I believe that in the acutely ob- 
structed cases the blind cecostomy without exploration is 
indicated. At the second stage the cecostomy is most advan- 
tageous as a decompressive maneuver if an anastomosis Is 
attempted and if it is not attempted, still the vent is desirable 
if one is to do a combined abdominoperineal resection in one 
stage, following the decompression. I believe that as an alterna- 
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tive procedure where one explores the abdomen and finds the 
colon too thickened and obstructed despite medical decom- 
pressive measures to undertake a resection or manufacture 


Fic. 1. Abdominoperineal resection of rectosigmoid and rectum. First stage. Abdomen 
is opened through a low mid-line incision and sigmoid flexure brought out. Ligation 
of single vessel in mesentery of sigmoid close to bowel wall. This allows inspection 
under eye of blood supply to both distal and proximal ends of bowel. 


of a single-barrelled colostomy, the cecostomy is most advan- 
tageous. A second stage resection beginning from behind and 
going forward as in the operation I have outlined, is carried 
out subsequently and the cecostomy is a grateful adjunct. 
During the period of decompression and vaccination, the 
following rehabilitory measures are carried on: use of a high 
caloric diet, the insistence on the ingestion of large quantities 
of fluids, and routine blood transfusions. Within the last year 
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I have come more and more to the conviction that routine 
blood transfusions in these cases, even where there is no marked 
anemia, have distinct advantages and I have employed them 


Fic. 2. Abdominoperineal resection of rectosigmoid and rectum. First stage. Sigmoid 
is divided between Payr clamps. Proximal clamp is thrust through a stab wound in 
left flank, and clamp on distal segment is applied in opposite direction to it. Bowel 
is divided with a cautery. 


in practically all cases postoperatively. Another measure 
which increases the safety factors, I believe, is the preoperative 
administration of an intraperitoneal vaccine of mixed strepto- 
cocci and colon bacilli. In a series of cases which has now 
assumed large proportions, it has been my observation that 
this has a distinctly beneficial result. While I do not urge that 
alone it would have an influence on mortality, I do believe 
that theoretically it is correct, and practically, it has a distinct 
place as one step in increasing the individual’s resistance to 
infection. It is usually given three days prior to operation and 
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has a systemic reaction almost invariably. To bring a patient 
to operation with a clean unobstructed bowel and a physiologic 
equilibrium raised to as near normal as is possible in the short 


Fic. 3. Abdominoperineal resection of rectosigmoid and rectum. First stage. Proximal 
end of divided bowel is drawn out through stab wound, and distal end is turned in 
and dropped back. Insert shows abdominal wound closed, and clamp holding proximal 
portion of sigmoid. Clamp is to be removed at end of forty-eight to sixty hours. 


period of time available, increases the safety factors of surgery 
and undoubtedly enhances the end-results following successful 
extirpation. 
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ANESTHETIC 


The choice of anesthetic for combined abdominoperineal 
resections of the rectum is a not unimportant problem. That 


Fic. 4. Abdominoperineal resection of rectosigmoid and rectum. Second stage. Posterior 
approach. Anus is closed with a purse-string suture and two lateral incisions encircle 
it, extending upward to sacrococcygeal articulation. Mobilization of rectum is shown. 
Coccyx has been removed. 


it is still an unsolved one is evidenced by the multiple types 
of anesthetics advocated by numerous operating surgeons. 
My own advocacy of spinal anesthesia as the method of choice 
continued unabated over a period of years until I suffered an 
operating room casualty which was rapidly followed by another 
one, and in consequence my faith in its routine use was shaken. 
That it has a definite place in this field of surgery is unques- 
tionably true, and yet its limitations and indications are, I 
feel, far from being distinctly outlined. In recent years my 
own choice of anesthetic has been a relatively satisfactory one. 
The first stage of the operation, at which exploration of the 
peritoneal cavity and then manufacture of a colostomy are ac- 


766 FRED W. RANKIN 


complished, is carried out under gas-oxygen-ether, or ethylene. 
The second stage of the operation which is begun from behind 
and carried forward, is done first under transsacral anesthesia 


Rubbee glove 


Fic. 5. Abdominoperineal resection of rectosigmoid and rectum. Second stage. Rectum 
5 p 
has been completely mobilized up to peritoneum which has not been opened. It is 
encased in a rubber glove and thrust back into hollow of sacrum. Insert shows wound 
closed. 


and when the patient is turned over and the abdomen is opened 
for a second time, then again ethylene or gas-oxygen-ether 
is used. This routine in my hands has proved comfortable and 
satisfactory and I believe is followed by as few postoperative 
complications as any type at present in vogue. The constant 
advances in anesthesia, the development of adequate prelimi- 
nary medication, and the proper postoperative treatment to 
avoid pulmonary complications all have improved the safety 
factors for the patient, yet without, I feel, having up to now 
attained an ideal type of anesthesia. 
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TECHNIQUE 


First Stage. The first stage of the graded combined 
abdominoperineal operation, consists of an abdominal search 


Fic. 6. Abdominoperineal resection of rectosigmoid and rectum. Second stage. Anterior 
approach. Peritoneum has been divided on either side of mesentery. Blood supply 
in mesentery and left ureter are exposed. Peritoneal attachment to bladder has been 


divided. 


for metastases, and the establishment of a single-barrelled 
colostomy. That the exploration should be carried out in a 
routine manner, beginning with the upper abdomen, and 
exploring the growth last, is obvious. 

The exploration is best made through a low mid-line inci- 
sion, which need not be large, but only sufficiently roomy to 
admit the searching hand; and secondly, the manufacture of 
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the colostomy, without interference. These wounds may be 


sealed off from the colostomy, and usually heal nicely. 
On opening the peritoneum, the gloved hand is thrust 
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Fic. 7. Abdominoperineal resection of rectosigmoid and rectum. Second stage. Ligation 
of inferior mesenteric vessels close to their origins. 

upward to the liver, the surfaces of which are carefully palpated 

for metastatic nodules. Then the exploration proceeds from 

above, downward. The presence or absence of glands around 

the pancreas and along the aorta is noted, as well as in the 

bifurcation of the common iliac arteries. 

Lastly, the pelvis is explored for deposits on the pelvic 
peritoneum, and the growth is felt lightly and gingerly to test 
its mobility, and to estimate the chances of resecting it. One 
cannot approach to the local growth, because of the infective 
organisms in the pericolonic tissue. 

It is a well-established fact that the permeability of the 
large bowel to organisms is hugely increased by two factors, 
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namely, ulceration and obstruction. Both of these factors are 
almost always present in rectosigmoidal growths and vigorous 
manipulation at exploration may spread organisms in the 


Fic. 8. Abdominoperineal resection of rectosigmoid and rectum. Second stage. Entire 
rectum being lefted out from pelvis. Insert shows a new diaphragm has been made by 
suturing pelvic peritoneum. 


peritoneal cavity with a resulting widespread infection. 

It is my considered opinion that peritonitis, which is the 
lethal factor in the majority of unsuccessful resections of the 
colon and rectum, more often follows spread of infective 
organisms by manipulation at exploration, or in the course 
of mobilization of the growth than from failure of the suture 
line to hold. If metastases are not demonstrated at exploration, 
and it is decided that the growth is resectable, a convenient 
portion of the sigmoid that is the highest point in the loop 
is selected for the colostomy. The mesentery close to the bowel 
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is divided, but only sufficiently widely to permit the proximal 
end of the bowel to be drawn out through a stab wound in 
the groin; while the distal end is inverted and returned to the 
peritoneal cavity. The utmost care is taken to establish under 
actual vision that the blood supply to both ends of the bowel 
is not interfered with. Steward and I have shown that the 
blood supply to the large bowel is very constantly and defi- 
nitely distributed, although not so richly as that of the smaller 
intestine; so, unless the mesentery contains a great quantity 
of fat, it is easy to demonstrate the looping arches of the 
inferior mesenteric artery and to prevent unnecessary sacrifice 
of essential vessels. 

The bowel is divided between two Payr clamps, the upper 
one of which has been thrust through a stab wound in the 
flank, selected as the site most satisfactory for taking care 
of a colostomy apparatus. The second clamp is approximated 
to this, but applied in the opposite direction, the bowel is then 
cut across with a cautery and the proximal end is drawn out, 
while the distal end is inverted and dropped back. The clamp 
on the proximal end completely obstructs the bowel, and is 
allowed to remain in situ for forty-eight to seventy-two hours. 
Men invariably tolerate this obstruction and gas accumulation 
less readily than women. Sutures are not placed in the bowel 
wall to attach the colostomy to the peritoneum. The stab wound 
is made through the musculature of the abdominal wall and is 
only sufficiently large to allow the bowel to be pulled out easily. 

Two important points in establishing a colostomy, from 
the patient’s standpoint, are the prevention of prolapse of the 
mucous membrane of the bowel, and herniation around the 
colostomy. If one may accomplish a single-barrelled colostomy 
without hernia or prolapse and the individual establish correct 
bowel habits, so long as the stools are formed and the lower 
bowel emptied once or, at most, twice a day, little discomfort 
results therefrom. 

The question of not suturing the peritoneum of the bowel 
to the peritoneum of the abdominal wall, has, in my experience, 
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justified itself. Without sutures, nature establishes a snug 
agglutination in the first forty-eight hours, and I have observed 
no tendency on the part of the loop to retract. It is questionable 
whether the mortality is higher in manufacturing colostomies 
of this type than in the ordinary loop colostomy in which the 
bowel is not divided. My own mortality, including all types 
of colostomies, has been 3.5 per cent in operable cases, and 
twice that high in cases found inoperable for various reasons, 
but nevertheless explored. 

Second Stage. The time for carrying out the second stage 
of the combined maneuver varies, but usually a month to six 
weeks between stages will be considered the optimum period 
of waiting. The unpleasant objection that the cancer in the 
meantime may metastasize cannot be avoided, but I think 
the fact that these people have known of bowel symptoms 
sometimes for a period of ten or more months before seeking 
advice counterbalances this delay, if by so doing one may 
extend the scope of the operation. Between stages efforts are 
strenuously directed toward rehabilitation as well asreduction 
of the infection around the local growth. 

Rectal irrigations are instituted about the tenth post- 
operative day and are continued daily up to the time of the 
second stage. A two-way rectal tube has proved a most satis- 
factory method of cleansing the bowel without exerting undue 
pressure on the inverted stump. Every effort at rehabilitation 
is urged. It has been my experience that these patients improve 
rather quickly after the obstruction of the bowel is relieved, 
and efforts are made to build up their general strength. 

The resection is done by beginning posteriorly but finally 
ending up with an abdominal incision also. This posterior 
method of partial mobilization permits extensive dissection 
of the pelvis up to the peritoneum. It is possible thus, without 
opening the peritoneal cavity, to clean out the hollow of the 
sacrum and ischiorectal fossa, sacrificing the levator ani 
muscle and clearing away the gland-bearing tissues around 
the prostate gland and seminal vesicles in the male and from 
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the posterior vaginal wall, cervix, and broad ligaments in the 
female. 

The patient is placed face downward on the table as for a 
posterior type of resection with the hips elevated and the anus 
closed with a pursestring suture. The anus is encircled with 
two incisions which are carried up and joined a little above 
the sacrococcygeal articulation. Undermining these incisions, 
it is possible to remove as much fat and gland-bearing tissue 
from the ischiorectal fossa as is necessary, and at the same 
time, sacrifice a great portion of the levator ani muscle. The 
coccyx is disarticulated from the sacrum, and dividing the 
fascia propria opposite the sacrococcygeal articulation, a blunt 
dissection of the hollow of the sacrum follows. The lateral 
dissection is now carried completely up to the peritoneum, 
which is not opened. The rectum is now encased in a rubber 
glove, which is tied tightly around the cuff, and pushed back 
into the hollow of the sacrum and the posterior wound closed. 
Up to now the peritoneum has not been opened and the opera- 
tion has been carried on under transsacral anesthesia. 

The patient is now turned on his back and the anterior 
part of the dissection carried out. The low mid-line incision 
which was used for exploration is opened again and enlarged 
to extend from the symphysis to an inch above and to the left 
of the umbilicus. No exploring is done. The pelvis is carefully 
packed off with wet sponges and the turned-in end of the 
bowel sought. The peritoneum over the inferior mesenteric 
vessels is incised and both ureters identified. The left ureter 
runs close to the vessels, but the right one is well away from 
them. The inferior mesenteric vessels are now ligated close 
to their origin and doubly ligated if there is much fat in the 
mesentery. Excepting only the middle sacral artery, the 
terminal branch of the aorta, practically all of the blood supply 
is thus tied. The incisions in the peritoneum are carried forward 
toward the base of the bladder on both sides, and the bladder 
is separated from the rectum. With gauze dissection the gland- 
bearing tissues on both sides of the bowel are wiped mesially 
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and the entire segment is lifted out through the abdomen. 
Peritonealization of the pelvis is quickly and easily made. 
There is no difficulty in peritonealizing the female pelvis 
because the broad ligaments and the uterus may be substituted 
for any defect left. In the male, with a little care in making 
the peritoneal flaps, one may also manufacture a new pelvic 
diaphragm with little effort. 

The abdominal wound is closed and drainage of the pelvis 
is made by opening the posterior wound and inserting a tube, 
and if necessary to control oozing, a small gauze pack. The 
large cavity made by the dissection must obviously heal by 
granulation. 

The second stage of the operation is not usually difficult, 
and while it has the disadvantage of opening the abdomen 
twice in a short period, I feel that it not only utilizes the most 
satisfactory principles of a radical procedure, but at the same 
time extends the scope of the operation without increasing, 
and with a possible lowering, of the immediate mortality. 


POSTOPERATIVE TREATMENT 


Postoperatively I have made it a rule to insist upon absti- 
nence from fluids of any kind for forty-eight to sixty hours. 
During this time adequate amounts of narcotics are supplied 
not only to keep the patient comfortable, but also to quiet 
any peristaltic movements. I believe that a good test of the 
time to begin administration of food and fluid by mouth is 
the passage of gas from the colostomy. Adequate hydration 
is accomplished by the administration of at least 3000 to 
4000 c.c. of fluids by hypodermoclysis or venoclysis during 
each twenty-four hours. We have recently routinely instituted 
postoperative blood transfusions in all cases of bowel or rectal 
restrictions. It apparently has a most beneficial effect upon 
these cases, not only in reducing immediate postoperative 
reaction, but in promoting a smoother and less complicated 
convalescence. Complications are treated in a routine manner 
as they arise, with the exception of one, namely, parotitis, 
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which seems to be much more likely to develop after an opera- 
tion upon the large bowel and rectum than it does in the course 
of operation for other chronic lesions. 

In a series of cases which I studied in 1930, there was one 
case in each 135 operations on the colon and rectum which 
developed parotitis. This is nearly 17 times as many as the 
number encountered in general surgical cases. The use of 
radium applied as early as possible after the beginning of 
swelling appeared to be the treatment of choice, and not only 
did it avoid incision of the parotid gland in the majority of 
instances, but at the same time influenced most favorably 
the prognosis. The most important point in using radium is 
to apply it early and in doses which consist of four applications, 
eight hours in duration, at intervals of eight hours, of four 
50 mg. tubes. 

The care of the postoperative wound following the second 
stage of the procedure is of importance and is best carried out 
by attendants who are accustomed to handling such cases. 
For the first seventy-two hours the wound Is untouched except 
for changing the outside dressings. There will be a small 
amount of serosanguinous drainage, but not a great deal. At 
the end of seventy-two hours it is desirable to remove the gauze 
pack and begin hot irrigations. The gauze pack is removed 
after carefully soaking it with peroxide of hydrogen, and pain 
may be done away with by the administration of some of the 
barbiturates. Two irrigations a day are generally employed 
after removal of the pack, of either a physiological solution 
of sodium chloride or a solution of potassium permanganate 
1:4000. Irrigations are also supplemented by heat from an arc 
of carbon filament lamp which is employed twice daily. It is 
astounding how few of these wounds develop severe infections, 
and how readily most of them heal up. Usually it is a matter 
of two or three months before they are entirely healed, but 
I have seen one instance in which the posterior wound had 
healed, except a small superficial granulating surface, by the 
end of the twenty-seventh day. 
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The care of the colostomy is an important consideration 
and is handicapped rather than advantaged by the use of any 
complicated or combersome bag or attachment to receive 
the fecal material from the stoma. Since abandoning all such 
apparatus and relying upon a simple elastic belt which is much 
like an ordinary abdominal supporter, and in which is placed 
a removable rubber mat about 8 inches square, I have found 
that these patients are much more comfortable. They cleanse 
and irrigate the bowel once a day, place a small amount of 
cotton or tissu2 paper over the stoma, and over this apply 
the simple belt. So long as the stools are formed there is scant 
likelihood of unpleasant accidents except for the escape of 
gases. When the bowels are loose, any colostomy is intolerable 
and no type of apparatus Is satisfactory. The mental attitude 
of the patient toward the care of his colostomy, and attention 
to his diet, are important factors in his comfort. 

The ultimate end-results following successful extirpation 
of malignancies of the rectum by radical means have been 
proved by statistical studies of a long series of cases by many 
surgeons. Whether the operative type of procedure can be 
accomplished in one stage or two, I think, depends upon a great 
many factors, but the problem of greatest importance is to 
adjust operative technique to the whole group of cases in 
such a manner that each individual will receive the best chance 
of longevity by utilizing the maneuver most suitable for the 
individual case. That no routine measure is adaptable to all, 
seems obvious. I believe that procedures which are compatible 
with a mortality rate of around ro per cent should be instituted 
in every case as judgment indicates. That there should not 
be a marked lowering in the operability curve seems most 
essential. The very fact that 46 per cent of the removed 
specimens show glandular involvement seems adequate reason 
for applying a maneuver to cancers of the rectum and recto- 
sigmoid which will extend the operative field beyond the local 
growth and the first group of glands in immediate juxtaposition 
to It. 


URETEROSIGMOIDAL TRANSPLANTATION 
FOR EXSTROPHY OF THE BLADDER AND 
COMPLETE EPISPADIAS WITH ABSENT 
URINARY SPHINCTERS 
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ROCHESTER, MINN. 


RANSPLANTATION of the ureters to the sigmoid, 

in cases of exstrophy of the bladder and complete 

epispadias with incontinence, allows urinary control 

by a competent anal sphincter and permits removal of the 

irritated, exstrophied bladder that is prone to ulceration and 

malignant degeneration. In our experience, at The Mayo 

Clinic, when one ureter is transplanted at a time and the 

patient is in good condition, the risk is no greater than that 
of many intra-abdominal operations. 

We are convinced that in children the ureters are best 
transplanted at different stages and that accurate, submucosal 
transplantation, with the open end of the ureter carried into 
the lumen of the sigmoid, is followed by better results than 
is any other type of anastomosis. 

Credit for the submucosal method of transplantation of 
ducts and ureters is due to Coffey, who in 1909 reported before 
this Association his results in experimental transplantation 
of the common bile duct, suggesting that the same principle 
might be applied to ureters. This was successfully carried out 
by C. H. Mayo on a child with exstrophy of the bladder in 
February 1912. Coffey’s further contributions to ureteral 
transplantations are well known. They consist of bilateral 
simultaneous transplantation of the ureters, using tubes or 
catheters, and more recently the so-called aseptic method of 
unilateral ureteral transplantation in which the anastomosis 
is accomplished by pressure necrosis of a tightly tied suture 


passed through the wall of the ureter and the mucous mem- 
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brane of the sigmoid. Higgins has modified this method by 
not dividing or occluding the ends of the ureters until the 
ureterosigmoidal anastomosis has established itself; he per- 
forms division or occlusion later, when the bladder is removed. 
In an experimental study of the so-called aseptic, suture- 
necrosis method, Mann and I found that immediate or eventual 
hydronephrosis occurred so frequently, even though urine 
appeared in the rectum from the fourth to the sixth day in most 
cases, that I have been fearful to use the method clinically. 

In 26 cases of exstrophy of the bladder and complete 
epispadias in which I have operated at The Mayo Clinic in 
the past five years using the original method of Coffey and 
of Mayo, transplanting one ureter at a time, without using 
tubes or catheters, there was one death. This occurred fol- 
lowing left ureterolithotomy for removal of obstruction that 
was causing left pyonephrosis, the right ureter having been 
successfully transplanted three weeks previously. I erred in 
not removing the infected kidney before transplanting the 
ureter of the normal one. The absence of clinical evidence 
of serious infection in or about the ureterosigmoidal anastomo- 
sis In this group of cases has made me feel that the accurate 
placing of the open end of the ureter in the lumen of the bowel 
was preferable to relying on the necrosing suture to establish 
the anastomosis, for this sometimes fails to occur, as reported 
by Pedroso. The same applies in general to the use of catheters 
or tubes in the ureter; these complicate and prolong the 
operation unnecessarily. 


TIME OF APPEARANCE OF URINE IN RECTUM 


After transplantation of the ureter from a normal kidney 
to the sigmoid, the first appearance of the urine in the rectum 
may vary from a few hours in some cases to several days in 
others. Helmholz and Cutts, in studying this problem, found 
that the time of appearance of urine in the rectum had no 
apparent effect on the clinical results, especially as evidenced 
by renal function. 
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The late appearance of urine in the rectum in some cases 
may be the result of stasis at the site of the ureterosigmoidal 
anastomosis, resulting from the temporary edema that always 


Fic. 1. Fic. 2. 
Fic. 1. Intravenous urogram, thirteenth day following right ureterosigmoidal 
transplantation. 
Fic. 2. Intravenous urogram following left ureterosigmoidostomy in a case of a solitary 
left kidney, six weeks following postoperative urinary obstruction of three days’ 
duration which occurred at the anastomosis. 


occurs in any anastomosis; perhaps the kidney rests for a time, 
as it does in some cases of ureteral calculus, due to the changing 
conditions about the end of the ureter; a urinary absorption 
may occur until the rectum becomes accustomed to the 
presence of urine. In some cases in which several days have 
elapsed before urine appeared in the rectum, we have studied 
the problem by intravenous urograms, made as soon as urine 
appeared, and have found some evidence of slight dilatation 
of the renal pelvis, calices and ureters (Fig. 1). On one occasion, 
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however, in a child with solitary kidney, sufficient stasis 
occurred in the ureter at the site of the anastomosis, during 
a period of three days, that the value for blood urea increased 
to 120 mg. per 100 c.c., and dependent edema occurred. | 
exposed the somewhat dilated ureter through a posterolumbar 
incision, opened it, and passed a small ureteral catheter down- 
ward through the anastomosis into the sigmoid. As it passed 
through that portion of the ureter which I judged to be in the 
wall of the sigmoid, that is, between the mucous membrane 
on the one hand, and the muscularis mucosa and peritoneal 
layers on the other, it was more snugly enclosed by that portion 
of the ureter. Urine appeared immediately in the rectum. The 
catheter was left in the ureter for seven days, and then was 
removed through the proctoscope. In two and a half weeks, 
the child was in good condition; the value for blood urea was 
normal. Six weeks later the intravenous urogram gave no 
evidence of injury to the kidney, but did give evidence of a 
little dilatation of the pelvis, calices and ureter (Fig. 2). 

In view of this result the question arises whether it might 
not be better to use a small catheter temporarily in the trans- 
planted ureter, as a routine. Against this argument is the fact 
that to use such a catheter complicates and prolongs the 
operation, and pressure exerted by it at the line of anastomosis 
may predispose to infection within the kidney. Sloughing 
of the ureter, or stricture of the anastomosis, or infection has 
been reported by some investigators. Furthermore, there is a 
possibility that the small catheter may become completely 
obstructed by urinary salts, shutting off the flow of urine, 
necessitating removal of the catheter by proctoscopic severance 
of the ligature tying the ureter to the catheter. 


EFFECT OF URETEROSIGMOIDAL TRANSPLANTATION ON THE 
KIDNEYS 


Just what has been the effect of ureterosigmoidal trans- 
plantation on the kidneys? In 1931, in a study of 59 of the 76 
cases of exstrophy of the bladder and complete epispadias 
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in which operation had been performed at the Clinic and in 
which we had been able to trace the patients subsequent to 
operation, 50 per cent of the patients had not had evidence 
of renal infection over periods varying from one to ten years 
subsequent to operation; in fact, more than five years had 
elapsed in 27 cases, and ten years or more in 13. In 21 per cent 
of the cases, evidence of mild renal infection had occurred at 
infrequent intervals. Usually the infection was manifested by 
the presence of fever lasting a few days, with or without 
pain in the lumbar region. Generally weeks or months of normal 
progress took place between episodes. The infection usually 
had little effect on the progressive development of children, 
and many children became immune to the infection. Further 
evidence of the mildness of the infection was the fact that of 9 
patients who died at home, in periods varying from one to 
seven years subsequent to operation, only one patient pre- 
sented definite evidence of renal infection as the cause of death. 

Intravenous urography has afforded an excellent method 
of determining renal function and the size of the renal pelvis 
and ureters prior to and following operation. The intravenous 
urograms of a patient operated on fifteen years previously 
were normal in 1931 and presented evidence of what may be 
effected by ureterosigmoidal transplantation in stages, without 
tubes or catheters. Both pelvis and calices are apparently 
of normal size. A similar result seven and eight years subse- 
quent to operation, is illustrated by 2 other cases (Figs. 3 
and 4). These patients have been in excellent health and 
have had no evidences of renal infection. On the other hand, 
I have encountered one case in which unilateral, recurring 
renal calculi developed, and pelviolithotomy was necessary 
two and five years subsequent to ureterosigmoidal transplanta- 
tion. In another case permanent obstruction developed at the 
site of the anastomosis when a ureteral catheter had been used. 
This necessitated nephrostomy. Another attempt will be made 
at a higher level in the ureter, without use of a catheter. So 
far as I have been able to determine, permanent obstruction 
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has not occurred in our experience when catheters were not 
used in making the anastomosis. It has been our routine since 
the introduction of intravenous urography to study patients 


Fic. 3. Fic. 4. 
Fic. 3. Intravenous urogram showing pelvis of normal size and calices of kidneys seven 
years following ureterosigmoidal transplantation in stages. 
Fic. 4. Intravenous urogram showing pelvis of normal size and calices of kidneys eight 
years following ureterosigmoidal transplantation. 


with the aid of this method, before and after operation. In 
general, it may be said that in most of the cases so studied 
from two and a half to three weeks subsequent to operation, 
some slight dilatation of the ureter, renal pelvis and calices is 
present, which Braasch believes decreases in size as time passes. 

Randall and Hardwick have reported the course of preg- 
nancy of four women on whom ureterosigmoidal transplanta- 
tion and cystectomy had been performed at the clinic for 
exstrophy of the bladder. Seven children have been born to 
them. Three of the four women had spontaneous normal 
deliveries, and one was delivered of a living child by cesarean 
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section. The authors suggested that episiotomy be done should 
It appear as though the rectal sphincter might be torn or 
injured during delivery of the child. 

Degree of Urinary Control. This leads to the question 
of the degree of urinary control possible by a competent anal 
sphincter. If ureterosigmoidal transplantation Is carried out 
in the presence of a satisfactorily functioning anal sphincter, 
the patient should be able to retain the urine in the rectum 
on the average of from two to four hours during the day, and 
from three to five hours during the night. Many of the patients 
are able to retain the urine during the entire night. Such was 
the condition in 59 of the 76 cases reported in 1931, In which 
we were able to trace the patients. 

Experience has shown that it is unwise to carry out ureteral 
transplantation on a child until the child is old enough (usually 
more than three years) to have gained good rectal control 
of fecal material. In the group of cases reported in 1931, urinary 
control by rectal sphincter was variable in g. In only 2 of the 
cases was rectal control disappointing, and in these there was 
evidence prior to operation that the rectal sphincter was not 
competent. Fecal incontinence was reported and absence of a 
gripping anal sphincter was noted on preoperative examination 
of the rectum. In the other 7 cases, there was partial control. 


CYSTECTOMY AND PLASTIC PROCEDURES ON THE PENIS 


Ten to fourteen days is usually sufficient time between 
the transplantations of the ureters, although a longer period 
of time is advisable if the patient’s condition is not satisfactory 
(Fig. 5). A similar period is advisable before the exstrophied 
bladder is removed, at which time the stumps of the ureters 
are easily pulled out attached to the bladder. At this time also 
the mucous membrane lying on the upper aspect of the de- 
formed penis is removed, and the two exposed, flattened 
bulbs of the corpora cavernosa of the penis are brought to- 
gether by suture, restoring reasonably normal contour to the 
penis but without a urethral canal (Fig. 6). The verumon- 


Fic. 5. Appearance of exstrophied bladder of female before its removal; b, after its 
removal; c, result after removal of exstrophied bladder and skin graft. 
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tanum, and the ejaculatory ducts, lie at the root of the superior 
surfaces of the penis, just below the removed, exstrophied 
bladder. Although ideally it is to be hoped that at some time 


Fic. 6. Appearance of penis after plastic operation. 


a method will be developed of forming a channel from them 
to the end of the penis, and thus bringing the semen to the end 
of the penis, to date this has not been successfully accom- 
plished. Genitalia of females who have exstrophy of the bladder 
are usually normal and plastic operations are not required. 
It is unnecessary to remove the bladder of the patient who 
has epispadias. 


FURTHER INDICATIONS FOR URETEROSIGMOIDAL 
TRANSPLANTATION 


Transplantation of the ureters to the sigmoid colon has 
further fields of usefulness: in cases of complete epispadias, 
with absence of urethral sphincters, and in other cases of 
urinary incontinence that are not amenable to the usual plastic 
operations on the urethra or urethral sphincters; in cases of 
extensive vesicovaginal fistula in which plastic operations on 
the bladder and vagina have been unsuccessful, and for relief 
of the intense dysuria and frequency which sometimes occurs 
due to contracture of the bladder following nephrectomy for 
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unilateral renal tuberculosis. I have operated in 2 cases of the 
last-named type, in which solitary kidneys remained, and 
have been surprised at the completeness of relief of the dysuria 
and have been encouraged by the gratitude of the patient. 
And finally, ureterosigmoidal transplantation can be used for 
extensive carcinoma of the bladder, removal or treatment 
of which by any other method of procedure would seem 
inadvisable. 

Space does not permit consideration of ureterosigmoidos- 
tomy for treatment for such extensive, otherwise inoperable, 
malignant tumors of the bladder. In such cases, different 
conditions exist and different problems present themselves, 
for in addition to the debilitating effects of the extensive 
malignant lesions on the patients’ general condition, dilatation 
of the upper portion of the urinary tract and renal infection 
is practically always present. In such cases any operative 
procedure, even cystostomy, frequently carries a high operative 
risk. This condition of renal and ureteral obstruction and 
infection is practically always absent among children who 
have exstrophy of the bladder. Their ureters are usually almost 
normal in size, and the kidneys usually are without infection. 
It is to these factors, and to the division of transplantation 
into stages, that we attribute the low mortality rate of uretero- 
sigmoidostomy in the treatment of exstrophy of the bladder 
when carried out on children. When an exstrophied bladder, 
however, has been allowed to remain into adult life, dilatation 
of the ureters or infection of the kidneys occasionally has 
occurred to a greater or lesser extent; hence, the greater risk 
of ureteral transplantation for exstrophy of the bladder for 
the adult. 


TRANSPLANTATION OF THE URETERS IN STAGES VERSUS 
SIMULTANEOUS BILATERAL TRANSPLANTATION WITH 
CATHETERS 


I wish to conclude by emphasizing the fact that the risk 
of ureterosigmoidal transplantation seems lowest when the 
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ureters are transplanted one at a time. Careful review of the 
results of ureterosigmoidostomy for exstrophy of the bladder, 
reported in the literature of this and other countries, establishes 
the fact that the mortality rate when both ureters are trans- 
planted simultaneously, using tubes or catheters, is far in 
excess of that of ureteral transplantation done in separate 
stages. In like manner, it Is possible to compare the risk of 
simultaneous bilateral operations on ureters or on kidneys for 
stone, with the risk of the divided operation. Especially does 
this apply in young children. The cause of death in cases in 
which simultaneous bilateral transplantation has been done 
has been reported as being, for the most part, sloughing of 
the anastomosis or of the ends of the ureters (to which the 
pressure of the catheters may have contributed) and to shock, 
factors lacking when one ureter is transplanted at a time with- 
out catheters; the latter procedure shortens the time of oper- 
ation by half. This appears to be a factor in decreasing the 
risk of the operation on children. Nor can I see any advantages 
which simultaneous bilateral transplantation has. The average 
length of time in the hospital is practically the same in either 
type of procedure, while the severity and prolongation of the 
reactions of fever and increased pulse rate is much greater in 
cases in which simultaneous bilateral ureteral transplantation 
has been done. It has been my experience that when one ureter 
at a time is transplanted, postoperative reactions are usually 
mild. The period of fever and increased pulse rate lasts for a 
few days subsequent to transplantation of the first ureter, and 
following transplantation of the second ureter very little 
reaction occurs. Should a marked reaction suggestive of pye- 
lonephritis occur after one ureter has been transplanted, it is a 
great advantage to have the opposite kidney functioning with- 
out disturbance. In 2 recent cases such reactions occurred, and 
I gained the impression that if both ureters had been trans- 
planted at one operation the children would not have recovered. 
By waiting a few weeks in both cases before transplanting the 
second ureter, little reaction followed the second transplanta- 
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tion. With the patient in good condition, removal of the ex- 
strophied bladder, and a plastic operation on the penis do not 
entail appreciable risk. 

The ureteral catheter is of value in certain cases in which 
the ureters are dilated because of obstruction, either from an 
extensive inflammatory process around the ureteral orifice, or 
from extensive malignant lesions of the bladder, involving the 
base and the trigone. The catheter also is of possible value 
when the ureter of a solitary kidney is transplanted. I should 
like further experience in such cases before reaching a conclu- 
sion in the matter. If, after due consideration, ureteral trans- 
plantation is considered as the best procedure in a case of 
extensive carcinoma of the bladder, as a preliminary to or as a 
part of the cystectomy, it may be true that it is better to 
accept the increased risk of the operative procedure and 
to perform simultaneous bilateral ureteral transplantation, 
using catheters as described by Coffey, rather than to divide 
the operation into stages. 


SUMMARY 


I am convinced that in children with exstrophy of the 
bladder or complete epispadias and urinary incontinence, the 
ureters are best transplanted into the rectosigmoid at different 
stages and that accurate submucosal transplantation, with 
the open end of the ureter carried into the lumen of the sig- 
moid, can be performed with a low mortality rate and with 
good results. 

In a study of 26 such cases in which I operated at The Mayo 
Clinic in the last six years, one patient died from calcareous 
pyonephrosis of the kidney opposite to the one of which the 
ureter was transplanted. The others made good operative 
recoveries. Cabot has operated in 20 consecutive cases, without 
a death. The absence of clinical evidence of serious infection in 
or about the ureterosigmoidal anastomosis in this group of 
cases would seem to be convincing evidence that the open end 
of the ureter can be placed accurately in the lumen of the bowel 
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without particular fear of infection developing at the site of 
the anastomosis. This being the case, the advantage of the 
transfixion suture-necrosis technique which has been described 
as an aseptic method of anastomosis would appear to have no 
particular advantage. Furthermore, the possibility is real that 
the suture might not cause the necessary necrosis and that the 
anastomosis consequently would not establish itself, thus lead- 
ing to hydronephrosis and destruction of the kidney; such 
results have been reported. In experimental animals the trans- 
fixion suture-necrosis technique was followed by immediate or 
remote hydronephrosis with considerable destruction of renal 
parenchyma in practically every case. 

The time of appearance of the urine in the rectum may vary 
from a few hours to several days subsequent to ureterosigmoidal 
transplantation, without effect on renal function. 

Cystectomy and plastic operations on the penis should be 
parts of every operation for exstrophy of the bladder. These 
procedures remove the chronically irritated bladder that is 
prone to undergo malignant degeneration and restore the 
penis to a reasonably normal contour. 

When the mortality statistics of bilateral, simultaneous 
ureteral transplantation with the use of catheters, are com- 
pared with the results obtained by the method used in the 
treatment of exstrophy of the bladder in gg cases during the 
past twenty-one years at The Mayo Clinic, in which the ureters 
have been transplanted in separate stages and tubes or cathe- 
ters have not been used; it is evident that the published risk of 
bilateral simultaneous transplantation is far in excess of that 
when the ureters are transplanted in stages without the use of 
catheters. 

Furthermore, particularly in children, the advantages of 
simultaneous bilateral transplantation are not apparent since 
the hospital morbidity in these cases and in cases in which 
the operation in two stages is used, is practically identical. 
Adding further weight to the argument in favor of ureteral 
transplantation in stages, is the fact that more severe and more 
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prolonged reactions follow the operation of bilateral simul- 
taneous ureteral transplantation. 
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DISCUSSION 


Dr. CarRINGTON Wix.iaMs, Richmond, Va.: I have had occasion 
recently to observe 3 cases of exstrophy of the bladder which were operated 
upon by Dr. Stuart McGuire some years ago. The first patient was operated 
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upon in 1908 by the Moynihan modification of the operation in which the 
base of the bladder was dissected out and transplanted extraperitoneally 
into the anterior surface of the rectum. The other 2 patients were operated 
on according to the method described by Dr. Mayo after Dr. Coffey’s 
technique. The first patient was operated on twenty-seven years ago. He 
came into the hospital this time with left renal pain, and x-ray examination 
showed a large stone in the pelvis of the left kidney. He was otherwise in 
excellent physical condition. Further examinations and treatment were 
refused and the patient left the hospital. The second patient was a boy 
eighteen years of age who had been operated on fourteen years before. He 
had a very severe pyelonephritis and died in the hospital. Necropsy showed 
a huge left ureter containing a very large stone and the kidney on this side 
almost completely destroyed. The right kidney and ureter were enlarged 
but in very good general condition. 

The third case is that of a boy nineteen years of age who was operated on 
twelve years ago. He had had several attacks of left kidney pain and came 
into the hospital with an acute pyelonephritis. X-ray examination after 
intravenous injection of skiodan showed a great enlargement of the pelvis 
of that kidney and a slight enlargement of the pelvis of the right kidney. 
He is improving on medical treatment, but I feel sure that surgical interven- 
tion will be necessary to restore the function of the left kidney. 

Dr. Extis FiscHet, St. Louis, Mo.: My discussion of the subject will 
be limited to cases of carcinoma of the bladder in which it seemed impossi- 
ble to do anything but transplant the ureters. I have had 5 cases. The first is 
a unique case so far as I know. I began the operation with the intention to 
implant radium transvesically, but on opening the bladder and finding the 
tumor operable, ended with extirpation of the bladder, one seminal vesicle 
and prostate, and implantation of both ureters into the rectum in one stage. 
The operation was performed in 1923 on a man, aged fifty-seven, and he is 
still alive. So far as I can determine there is no infection of the kidney, but 
the man will not report for thorough investigation. 

I have performed the operation at intervals four times since, following 
methods advocated by Coffey. Every time he brought out a new technique 
I tried it. All these patients died of infection. None died of shock nor was 
shock of serious postoperative importance. In 3 cases there was extensive 
retroperitoneal cellulitis; one patient died of colon bacillus bacteriemia, 
probably ascending through the ureter. In one case I ran into double ureters 
on both sides, and though this added insult to injury by making a hard 
operation a little bit harder, I implanted two of the ureters into the rectum 
and two into the sigmoid, using the ureteral catheter method. The necropsy 
specimen showed no evidence of ureteral mucosa in the rectal wall at the 
end of six weeks, although there was free excretion of urine. The specimen 
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from the woman who died of bacteriemia showed the best results from the 
viewpoint of preservation of ureteral mucosa. The microscopic study of the 
implant at its orifice showed a suggestion of ureteral mucosa at one point. 

My present viewpoint based upon this experience of 5 cases is that in 
carcinoma of the bladder, the transplantation of one ureter is as dangerous 
in reference to infection as the transplantation of two. I think both 
ureters can be transplanted at one sitting, together with extirpation of the 
bladder without materially increasing the already considerable risk of the 
operation. I think the problem of the best technique to employ is not yet 
settled. I cannot tell you why in my first case, with a very rapidly performed 
implantation of both ureters side by side into the rectum, simply because 
they happened to lie there, after removal of bladder and prostate, the 
result was good, while with the most meticulous technique employed in 
later cases I was unable to get such a result. I do believe, however, that the 
one-stage operation which includes transplantation of both ureters with 
destruction of the primary growth in the bladder is the final method of 
choice in the very few cases in which such a procedure is indicated. 

Dr. Cuartes H. Mayo, Rochester, Minn.: This is a most interesting 
type of work, this turning of human beings into birds. The cloaca works well 
in birds, and when urine can be made to empty into the rectum the condition 
is satisfactory. The urine emptied into the rectum by the first ureter is 
absorbed for a few days, but, after a week, absorption no longer takes place, 
and with the second transplant there is no trouble. Transplantation of one 
ureter at a time means safety, for half the urine is passing to the surface 
while the rectum is being trained. It is all right to transplant both ureters 
at the same time if the patient is old enough to have cancer, but not if the 
patient is a young child, and nowadays the mothers are bringing them 
in very young. It takes forty minutes of very careful work to transplant 
one ureter, and if an attempt is made to operate on the other side at the 
same time, the strain on little children is too much. The adult is able to 
stand the strain of such a long procedure, but the child is not. Transplanta- 
tion of both ureters takes a great deal of time, about an hour and twenty 
minutes, and that is too much for children. 

The thing that interests me is, why does mankind have these troubles? 
What occurs? I ran across an article by Bremer. He was interested in what 
the mother does to help out in making urine. The rabbit, the guinea pig and 
the human being have placentas. In the mouse, urine is not made until birth. 
Other animals make it from the beginning. The urinary tract endeavors to 
take up its work, so the unformed bladder bulges up between the pubic 
bones, and the mucous membrane is without protection. In many of these 
cases the umbilicus is right at the top of the exstrophy, and in these cases 
the bladder splits right at the urachus and as it bulges up it keeps the bones 
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apart. Many children are without a muscular ring, and they have an epis- 
padias, and should be operated on. The urinary bladder must have auto- 
matic control. In the human being the few days in which the bladder is 
taking up its work is what makes the difference. 

Dr. WALTMAN WALTERS, Rochester, Minn. (Closing): I was glad to 
have Doctor Fischel introduce the question of ureterosigmoidal transplanta- 
tion for carcinoma of the bladder because the surgical problem is quite a 
different one from that presented in cases of exstrophy. Patients with 
exstrophy are usually young children in good general condition, usually 
without renal or ureteral infection or obstruction, whereas in cases of 
extensive carcinoma of the bladder involving the base and usually the 
ureteral orifices (in which cystectomy is the contemplated procedure) 
the patient is generally in none too good condition, and infection and 
obstruction has occurred in one or both kidneys or ureters. 

In the last few years the question of total cystectomy has aroused con- 
siderable discussion, but don’t forget that the mortality rate of ureteral 
transplantation in cases of extensive carcinoma of the bladder has varied 
from 25 to 35 per cent in the hands of the most experienced surgeons, and 
that in the largest series of cases of this type reported, the average length of 
life has been approximately fifteen months, whereas the prolongation of 
life brought about by less radical procedures for tumor of the bladder, is as 
great or greater, on the average and with appreciably less operative risk. 

Because ureterosigmoidal transplantation in stages for exstrophy of the 
bladder carries a markedly lowered risk when compared to the reported 
results of the simultaneous bilateral ureterosigmoidal transplantation, 
because postoperative reactions in the staged operation are milder than 
when the other method is used, and because the two methods entail a 
comparable stay in the hospital, I can see no reason at present, in cases of 
exstrophy, for simultaneous, bilateral, ureteral transplantation using the 
tube or catheter technique. 

A few words in closing regarding an extraperitoneal technique which | 
have used on 4 adults, because of dilatation of ureter or because of a solitary 
kidney, the abnormal ureter of which was being transplanted: The extra- 
peritoneal approach to the ureter is similar to that in performance of 
ureterolithotomy. A small incision is made in the peritoneum, the sigmoid 
is brought out into the extraperitoneal space, and transplantation of the 
ureter is carried out. The peritoneum is then sutured around the anastomosis 
and the incision is drained by a Penrose drain. Should urinary leakage 
occur, as happened in 2 of the cases, no serious consequences result. The 
leakage lasts usually for only a few days, and in neither case did it interfere 
with the functional result in any way. Judd was one of the first to use such a 
method, and Cabot has used it in 19 cases without a death and without 
obstruction or permanent fistula occurring at the anastomosis. 
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INCE Kaznelson, seventeen years ago, first demonstrated 
the great benefits which result from splenectomy in 
purpura hemorrhagica, reports of several hundred addi- 

tional cases have appeared in the literature. Although the 
results in all these cases have not been uniformly satisfactory, 
the large percentage of successes has served to dispel any doubt 
as to the immediate value of the operation in inducing at least a 
remission of the tendency to hemorrhage that is characteristic 
of this disease. Yet, in spite of intensive research, stimulated 
largely by these clinical successes, little is known of the genesis 
of this disease; or even, for that matter, of the exact part 
played by the spleen. It is apparent, therefore, that until the 
etiology of the condition is known, and the pathologic changes 
which accompany it are more fully understood, advances in its 
treatment will be largely dependent on knowledge acquired 
through clinical experience. A review has been made of 57 cases 
of purpura hemorrhagica in which splenectomy was performed 
at The Mayo Clinic from March, 1923, to October 10, 1933, in 
the hope of focusing attention on some of the problems of 
surgical treatment of the disease and possibly of throwing some 
light on their solution. 

Of the primarily hemorrhagic diseases, purpura hemor- 
rhagica alone is benefited by splenectomy. It is obvious, there- 
fore, that accuracy of diagnosis is of supreme importance. 
Fortunately, there are definite, distinguishing features of the 
disease, which, if properly correlated with the history of the 
patient, make this accuracy of diagnosis possible. The essential, 
hematologic features of this disease are a low platelet level, 
evidence of normal regeneration of the blood, delayed retractil- 

793 


é 


794 JOHN pveJ. PEMBERTON 


ity of the clot, prolonged bleeding time, normal coagulation 
time, and the absence of changes in morphology of the formed 
elements of the blood that are distinctive of other hemorrhagic 
diseases. In the absence of poisoning, particularly from arsenical 
preparations, and acute infections, the disclosure of these condi- 
tions in an hematologic examination of a patient presenting 
petechiae, ecchymosis, bleeding from one or more mucous 
membranes, and anemia of varying degree, leaves no question 
as to the nature of the disease. The presence of a palpable 
spleen and a positive tourniquet test indicative of diminished 
capillary resistance, are confirmatory of, but not essential to, 
the diagnosis. 

The diagnosis of the chronic form of purpura hemorrhagica 
of moderate severity, usually can be made without much diffi- 
culty. However, in the differential diagnosis of the acute forms 
of this disease, great caution must be taken to exclude other 
hemorrhagic diseases, especially aplastic anemia, acute 
leucemia, hemophilia and perhaps purpura of chemical or 
infectious origin. As the clinical and hematologic features of 
aplastic anemia and acute leucemia may resemble those of 
purpura hemorrhagica, diagnosis cannot be certain until careful 
studies of the morphology of the formed elements of the blood 
have been made by a competent hematologist. Absence of 
reticulated erythrocytes, and the presence of leucopenia, with 
relative lymphocytosis, indicate aplastic anemia, whereas the 
presence of immature granulocytes or lymphocytes points to 
acute leucemia. It is probable that many of the reported failures 
of splenectomy in cases of purpura hemorrhagica, other than 
those in which the mistaken diagnosis was subsequently 
recognized and reported,'*> are accounted for by failure to 
observe or to interpret properly the morphologic changes in 
the formed elements of the blood. 

In a recent paper, based on 44 cases that are included in this 
review, Giffin pointed out that the distinction between “‘acute”’ 
and “chronic”? purpura hemorrhagica is ill defined, and he 
suggested, instead, a more natural and practical method of 
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grouping the cases. His classification is as follows: “(1) chronic 
cases, those in which there has been more than one exacerba- 
tion of the disease, and (2) incipient cases in the primary attack, 
irrespective of the exact duration of the disease.” He subdivided 
the chronic cases into those of mild severity, those of moderate 
severity and those in acute exacerbation, and he likewise 
subdivided the incipient cases into those of mild severity, those 
of moderate severity, and those with severe, progressive symp- 
toms. The last he termed “acute incipient”’ cases. 

Since this classification permits accurate designation of the 
stage as well as of the severity of the disease, and since the prob- 
lems of treatment may vary accordingly, this classification 
fulfills all the needs of a practical and precise method of group- 
ing cases for clinical consideration. For these reasons it has been 
followed in this paper. 

Of the 57 cases of purpura hemorrhagica in which splenec- 
tomy was performed, 35 were classified as chronic, of mild or 
moderate severity, 11 as chronic with acute exacerbation, and 
II as acute or subacute incipient. Four patients died in the 
hospital, a mortality of 7 per cent. 


CHRONIC CASES 


The variability of the course of the disease precludes any 
iron-clad standardization of the indications for splenectomy. 
Since many of the patients with chronic purpura hemorrhagica 
of mild severity, after removal of foci of infection improve and 
remain in excellent health under adequate medical supervision, 
in this type splenectomy is rarely indicated. However, in those 
cases in which the hemorrhagic tendencies persist in the form 
of recurring crops of petechiae, and perhaps an occasional slight 
nosebleed, and in which, in addition, a condition exists for 
which a major surgical operation is indicated, the spleen 
Should be removed first as a precautionary measure, lest un- 
controllable bleeding complicate the operation performed for 
the principal complaint. The indication for splenectomy in the 
one case in this series of chronic purpura hemorrhagica of 
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mild severity was the presence of an hemorrhagic duodenal 
ulcer, for which surgical interference might become necessary. 
At the time of the splenectomy, the scar of the ulcer was seen, 
but no surgical measure was instituted for relief of the symp- 
toms of ulcer. This patient had a normal convalescence. 

In cases of purpura hemorrhagica of moderate or marked 
severity, the indications for splenectomy are more definite. 
Because of the salutary results from this operation and because 
of the exceedingly low surgical hazard attending it, splenectomy 
is indicated in practically all such cases. Even in those cases 
in which the general health of the patient is but little impaired, 
splenectomy should be considered from the standpoint of pre- 
venting possible development of an acute exacerbation; for, if 
operation is deferred until that stage develops, the risk to the 
patient is greatly increased. Of the 34 patients on whom sple- 
nectomy was performed for chronic purpura hemorrhagica of 
moderate severity, none died as a result of the operation; and 
of the 31 patients whose subsequent histories have been ob- 
tained, 30 are today living in good or fair health, two months 
to nine years after the operation. One patient died from severe 
uterine hemorrhage at the onset of puberty, five years after 
splenectomy; apparently this was the only one of the 3 subse- 
quent deaths in the entire series of cases which was attributable 
to recurrence of the disease. However, attacks of bleeding of 
mild or moderate severity, commonly associated with infection, 
have occurred in 10 cases. In 6 of these, after one or more 
attacks, the tendency to bleed ceased, but in the remaining 4 
it has persisted. As Giffin pointed out, removal of foci of infec- 
tion after splenectomy is indicated not only to control, but also 
to prevent recurrences; in recent years, since this practice has 
become a routine, recurrences have been less common than 


formerly. 

The hazard attending splenectomy increases in proportion 
to the severity of the disease and in proportion to the duration 
of the acute exacerbation. However, it should be remembered 
that every patient in acute exacerbation of chronic hemor- 
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rhagic purpura is seriously ill and in danger of dying either 
from exsanguination, or from bleeding into some vital organ 
such as the brain or its membranes; it should be appreciated 
that the longer this condition is permitted to go unchecked, the 
greater the operative risk to the patient. The fact that some 
patients recover from the acute phase, either spontaneously 
or under conservative treatment, should not be sufficient 
reason for undue delay in deciding on operation, for experience 
has proved that splenectomy is the most efficient treatment for 
controlling bleeding in this disease. In the absence of an asso- 
ciated condition which would constitute a definite contraindica- 
tion, It is my conviction that unless the course of the disease 
is checked by one or possibly two transfusions of blood, splenec- 
tomy should be done without further delay, for the risk of 
tiding these patients over the acute exacerbation is often 
greater than that of operation during the early phase of the 
crisis of the disease. 

In this series, splenectomy was performed on 11 patients 
during the acute exacerbation of chronic purpura hemor- 


rhagica; 2 patients died following the operation. In both cases 
splenectomy was decided on as a measure of last resort. 


The first patient, a woman, aged fifty-four years, was admitted in 
the second week of an acute exacerbation, and presented clinical evidence 
of cerebral hemorrhage. At operation, a small tuberculous spleen, weighing 
115 gm. was removed, and the patient died nine hours later. Permission 
for postmortem examination of the brain was not granted. 

The second patient, a woman, aged thirty-seven years, was admitted 
in the fifth week of an acute exacerbation of chronic purpura hemorrhagica 
of seven years’ duration. Because of marked prostration in the presence 
of remittent fever, 101° to 104°F., and swollen and painful joints, conserva- 
tive measures (transfusions and radium treatment over the spleen) were 
tried for a week, but without avail. Finally, as a last resort, splenectomy 
was performed. Death occurred four days later, and permission for necropsy 
was not obtained. 


Of the g patients in this group who survived the operation, 
2 have since died; one six years after operation from acute, 
yellow atrophy of the liver, and the other, two years after 
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operation, from conditions unrelated to the disease for which the 
operation was performed. The remaining 7 patients are living 
and well; 2 for ten years, one for eight years, one for five years, 
one for four years, one for two years, and one for six months 
after splenectomy. Four of these, however, have had mild 
recurrences In the nature of petechiae, bleeding gums, or slight 
epistaxis. 


INCIPIENT CASES 


Splenectomy is not indicated for the mild, incipient cases of 
purpura hemorrhagica, because many of these patients, after 
the disease has run a short course, recover under medical 
treatment. Some remain well, while others suffer relapse and 
the disease passes into the chronic form. In a certain percentage 
of cases, however, the disease is not amenable to medical 
treatment and rapidly progresses into the subacute or acute 
form. Splenectomy should be performed in these cases as soon 
as the diagnosis has been definitely established, for often it has 
proved to be a life-saving procedure. Transfusions should be 
given in preparation for or in conjunction with splenectomy 
and not in the hope of checking the progress of the disease, for 
delay in surgical intervention may prove costly. 

Two of the 11 patients who underwent splenectomy for 
subacute or acute purpura hemorrhagica died in the hospital; 
one of them succumbed to bilateral parotitis and generalized 
sepsis, and one to cerebral hemorrhage, the symptoms of which 
were present before operation. All of the 9 patients in this group 
who survived the operation are living, in good or fair health, 
one for eight years, 3 for seven years, 2 for six years, 2 for five 
years, and one for three months after splenectomy. Eight of 
these patients have not had recurrence of the disease. One 
patient has reported a slight hemorrhage following tonsillec- 
tomy performed six weeks after splenectomy; since then, she 
has had no further bleeding. 

A recently encountered case of acute, progressive, incipient, 
hemorrhagic purpura, illustrating the spectacular results of 
splenectomy, seems worthy of brief report: 
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REPORT OF CASE 


A girl, aged fifteen years, registered at the Clinic on September 9, 
1933- She stated that she had always been weak and had had very little 
energy. One month before her admission she had noticed bleeding gums 
and hemorrhagic spots, starting at the ankle and extending up the thighs. 
A diagnosis of hemorrhagic purpura had been made at that time, and she 
had been placed in the hospital for two weeks, under treatment. In the 
second week of her hospitalization, menstruation had begun; the flow 
had been very profuse, and she had had severe menorrhagia since that 
time. On the morning of her admission she had also had a severe nose 
bleed. 

Examination of the patient disclosed small hemorrhagic areas on the 
legs; the areas varied from the size of a pin point to 0.5 cm. indiameter. 
The gums were bleeding and swollen. The spleen was barely palpable, 
the liver was not palpable, and there were no abdominal masses. The 
uterus, palpated by rectum, appeared to be about twice normal size and 
slightly irregular; its position was normal. The value for hemoglobin was 
5.8 gm. per 100 c.c. of blood; erythrocytes numbered 1,880,000 and leuco- 
cytes 9,000 per cubic millimeter of blood. The percentage of the various 
leucocytes was as follows: lymphocytes, 29.5; monocytes, 5.0; neutrophiles, 
62.5; eosinophiles, 1.5; basophiles, 5; myelocytes, 1.0. Platelets numbered 
64,000 per cubic millimeter of blood. Retraction of the clot began at six 
hours. Examination of blood smears gave evidence of increased regenera- 
tion of erythrocytes. The bleeding time was thirty minutes and the clotting 
time of venous blood four minutes. The tourniquet test was negative. The 
blood pressure was 148 mm. of mercury systolic and 80 diastolic. 

During the day on which the patient was admitted, she bled slightly 
from the uterus, gums and nose, but her general condition seemed satis- 
factory. On the next day, shortly following a transfusion of 500 c.c. of 
blood, the uterine bleeding became very profuse. The patient passed, at 
frequent intervals, large clots of blood, and within a few hours she was 
in a state of partial collapse. The pulse was rapid and weak; the value 
for hemoglobin fell to 15 per cent (Dare), and the systolic blood pressure 
to 70 mm. of mercury. Splenectomy was advised, and while the operation 
was being performed a transfusion of 500 c.c. of citrated blood was given 
intravenously. 

The spleen was slightly larger than normal, weighing 132 gm. There 
were no unusual adhesions about it, and it was removed without any 
unusual incident. There was, in addition, a small supernumerary spleen 
near the tail of the pancreas, which also was removed. The pelvis was 
explored and the uterus was found to be movable and slightly larger 
than normal. There was no evidence of intra-abdominal bleeding. The liver 
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was normal in size, but unusually light in color. The pathologist reported 
chronic splenitis, moderate congestion of the pulp which contained many 
eosinophiles, and moderate sclerosis of the blood vessels, including those 
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Fic. 1. Blood picture in a case of acute incipient hemorrhagic purpura. 


to the malpighian bodies. 

Apparently shock was not induced by the operation, for at its comple- 
tion readings of blood pressure were 105 mm. systolic and 55 diastolic. 
During the night following the operation the girl passed a few small blood 
clots by vagina, and subsequently there was only slight staining of the 
napkins for one week, when all bleeding stopped. 

The blood picture before and after operation is indicated in Figure 1. 

The patient’s convalescence was complicated by two transient episodes 
of slight epistaxis occurring on consecutive nights, but was otherwise 
uneventful, and she was dismissed from the Clinic October 2, in good 
condition. In a letter dated October 30, the mother wrote that the patient 
had been getting along “marvelously” and had recently completed a 
normal menstruation period, which had begun about ten days after her 
dismissal from the Clinic. 
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Neither the technical difficulties of the operation, nor the 
fear of postoperative bleeding, should influence the surgeon in 
making a decision to operate on a patient with this disease, no 
matter how critically ill the patient may seem. The spleens 
of patients with purpura hemorrhagica are commonly small, 
and perisplenitic inflammatory adhesions usually are not 
present; therefore, the technical difficulties of splenectomy are 
inconsiderable. Despite the uncontrollable bleeding which 
may be present before operation oozing of serious nature from 
the operative wound was not a complication In any case in this 
series. 

In the spleens removed in the 57 cases of purpura hemor- 
rhagica there were no constant or distinctive pathologic 
changes, other than a slight tendency to increase in size, and 
commonly evidence of chronic congestion or chronic splenitis. 
Tuberculous splenitis was present in 2 cases, and an accessory 
spleen was removed in each of 4 cases. The weight of the spleen 
was recorded in 22 cases; the smallest spleen, weighing 30 gm., 
was removed from a girl six years of age, and the largest, 
700 gm., was removed from a boy aged ten years. The average 
weight was 201.25 gm. Apparently the weight of the spleen in 
purpura hemorrhagica increases in proportion to the duration 
of the disease and not in proportion to the severity. The 
average weight of the spleen in 5 incipient cases was 146 gm.; 
in 13 chronic cases of moderate severity, 177 gm., and in 4 
chronic cases with acute exacerbation, 301 gm. 


CONCLUSIONS 


1. Study of the morphology of the formed elements of the 
blood film, by a competent hematologist, is essential to ac- 
curate diagnosis of purpura hemorrhagica. 

2. Giffin’s classification of purpura hemorrhagica permits 
of accurate designation of the stage, as well as of the severity 
of the disease, and therefore fulfills the requirements of a 
practical method of grouping the cases for clinical consideration. 
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3. Splenectomy often has proved a life-saving measure by 
initiating almost immediate remission of the disease, which in 
63 per cent of the cases has been permanent. In 35 per cent, the 
remission has been followed by one or more episodes of mild 
bleeding. In only one case has the disease recurred in the acute 
form. 

4. The operative hazard in the chronic form of moderate 
severity is nominal, and in the acute incipient and in the acute 
recrudescent form the mortality rate is 18 per cent. 

5. The indications for splenectomy vary according to the 
stage and severity of the disease. In cases of incipient and 
chronic purpura hemorrhagica of mild degree, splenectomy is 
rarely indicated. Splenectomy is definitely indicated in practi- 
cally all cases of chronic purpura hemorrhagica of moderate 
severity. For all acute incipient and acute recrudescent cases, 
splenectomy should be performed as soon as it is apparent that 
the course of the disease cannot be immediately checked by 
medical treatment, for delay of operation may prove 
disastrous. 
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DISCUSSION 


Dr. J. SUMTER RuHAme, Charleston, S. C.: We know that the mortality 
rate in the acute cases of purpura hemorrhagica is rather high. Even with 
repeated blood transfusions, followed by radium or x-ray we have been 
unable medically to do much toward checking the progress of the disease. 
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In 1925 or 1926, an interesting case of purpura occurred in my practice 
in a girl of seventeen. She was bleeding from the nose, mouth, bowels, 
uterus, and also the bladder, with petechiae all over the body. After five 
transfusions, given over a period of three weeks, her condition was but little 
improved. Splenectomy was performed, the patient making an uneventful 
recovery. I recall at the time having reviewed some of the reports from the 
Mayo Clinic stating that these patients ceased to bleed almost immediately 
following splenectomy. This young woman had slight uterine bleeding for a 
few days, but all other bleeding ceased immediately following operation. I 
know nothing that will give better results at present. 

My experience is limited, but I had another case, quite acute, that had 
been delayed quite a while. Under blood transfusions she improved some- 
what, but died eighteen days following splenectomy. I feel that the result 
would have been the same had we not operated. I was unable to obtain a 
necropsy. 

Both of these cases were worked out carefully, and the diagnosis of 
purpura hemorrhagica was definitely established. 

Dr. EuGENneE H. Poot, New York, N. Y.: In the chronic type of purpura 
hemorrhagia or thrombocytopenia it is well recognized that splenectomy is 
the procedure of choice. In the acute (incipient) case splenectomy is less 
promising, the result is apt to be less permanent, and there is a higher 
mortality. Therefore, in the acute (incipient) cases one should delay to 
determine whether spontaneous cure will result, or whether the removal of 
the septic foci will bring about a cure. To illustrate: not long ago we saw 
a woman, about forty years of age, with marked hemorrhage of the 
stomach, bowel and vagina, and petechiae; the hemoglobin was 25 per cent 
and platelets 10,000. She had badly infected tonsils which were removed, 
with almost immediate improvement and permanent cure. 

There is nothing I can add to Dr. Pemberton’s admirable summary, but 
if | may digress, I will report 2 cases which have occurred in my practice 
during the past year, which were humiliating to me but will be enlightening 
to you. 

You know Rosenthal’s dictum that cases of splenic anemia should 
be divided into two types: those with and those without high platelet 
counts. He warns against operation in the thrombocythemic type on ac- 
count of the danger of thrombosis. The first patient, a woman, had marked 
hemorrhage from the stomach and bowel, marked anemia and the hemo- 
globin was 25 per cent. The platelets ran about 450,000. Recognizing the 
risk, we attempted to diminish the platelets by radiation of the spleen. 
She improved after we brought the platelets down, and went home. She 
returned after several months when, after transfusion and various other 
forms of treatment, we did a splenectomy. She did well for a week, and then 
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something went wrong and in the third week she died. Necropsy revealed 
thrombosis of the splenic portal and mesenteric veins and beginning gan- 
grene of the small intestine. 

The other case was that of a man who had attacks of bleeding from the 
stomach and bloody stools for several years. He was extremely anemic, 
and the platelets ran from 460,000 to 600,000. Three or four months were 
spent in an effort to get him into shape. In this case we used no 
x-ray therapy for we were not satisfied that it had benefited the first patient. 
The spleen was removed and weighed 1600 gm. He followed the same 
course as the previous case. There was no infection in either case; this case 
also showed thrombosis of the splenic portal and mesenteric veins. 

These cases illustrate the value of Rosenthal’s warning and the impor- 
tance of our trying to find some method to minimize the danger of thrombo- 
sis and to render these patients better operative risks. 

Dr. W. Lownpes Pepte, Richmond, Va.: I am encouraged to report 
this case because it has not been mentioned here and may be new to you. 
Mr. W. P. J., aged seventy-five, was admitted to St. Luke’s Hospital on 
November 12, 1931, suffering with gangrene of the feet due to diabetes of 
some ten years’ standing. At that time he had 4,000,000 red cells with a 
hemoglobin of 66 per cent. The right foot had only a small patch of gangrene 
while the left was rather extensively involved. 

On December 3, his diet having been regulated and the sugar brought 
under control, the left leg was amputated 6 inches below the knee. He had 
practically no reaction and did not miss a meal. His convalescence was 
uneventful until January 14, when ready to leave for home, he developed 
nose bleed and purpuric areas on various parts of his body. 

This condition progressed rapidly. The blue black areas varying in size 
from mere specks to patches as large as one’s palm appeared all over his 
body, arms and legs. His eyes had large purple areas around them and the 
sclerae looked like pools of blood. There was oozing from the gangrenous 
patch on the foot and many patches formed blebs which broke and stained 
his shirt and bed clothing. The mucous membrane on one side of the tongue 
and the floor of his mouth became involved and we feared that the same 
thing might happen in the entire gastrointestinal tract. Examination of the 
blood showed a steadily falling red count and hemoglobin. 

On the 15th, the second day of the purpura, his blood showed 3,720,000 
red cells, hemoglobin 60 per cent, platelets 70,000, clotting time sixteen 
minutes, and bleeding time thirty minutes. Calcium gluconate was given 
orally and hemostatic serum (Parke Davis) was given intramuscularly on 
three successive days. His condition, however, grew steadily worse rather 
than better. 
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A transfusion was decided on, and on January 18, 500 c.c. of blood were 
given. It was at this time that his physician, Dr. William Russel! Jones of 
Richmond, strongly urged the use of antivenin horse serum as made from 
certain venomous American snakes. So at the end of the transfusion, 10 c.c. 
of this preparation was given. His improvement was rapid and spectacular. 
The bleeding all stopped and by the next morning he looked and felt 
wonderfully better. His blood showed 2,160,000 red cells, hemoglobin 42 per 
cent and platelets 90,000. 

On the 21st, two days after the treatment, his blood showed 1,980,000 
red cells, hemoglobin 33 per cent, platelets 100,000, clotting time eleven 
minutes in test tube, non-retractile clot. 

On the 28th he had 3,000,000 red cells, 40 per cent hemoglobin, 330,000 
platelets, and the finger did not bleed after a blood count specimen was 
secured. The clotting time was five minutes, the clot retracting normally. 
At the time of his discharge, February 24, his hemoglobin was 70 per cent 
and he was and has remained in excellent condition to this date. 

The two previous cases which had attracted Dr. Jones’ attention were 
reported in 1931,* in an article entitled, “Antivenin Therapeusis for 
Purpura” by Max R. Stockton and George C. H. Franklin, Ancon Canal 
Zone. The case in question was on December 30, 1929. In the discussion of 
this case immediately after its completion, it was pointed out that Dr. 
Herbert C. Clark, Director of Gorgas Memorial Laboratory, Panama City, 
had successfully treated a case of purpura hemorrhagica with antivenin in 
October, 1928, at Quirigua, Guatemala. It is probable that this is the first 
instance in which this agent was deliberately given for this condition. 

It is unfortunate that in both the cases treated by Drs. Stockton and 
Franklin and in Drs. Jones’ case cited here by me that the antivenin was 
given at the same time that a transfusion was done. Whether such a con- 
fusion exists in Dr. Clarke’s case I do not know, but at any rate I feel that 
there is evidence enough in favor of this agent to warrant its being tried 
again. 

Dr. JOHN DE J. PEMBERTON, Rochester, Minn. (Closing): I will add just 
a word about the indications for splenectomy. I think we all must realize 
that many of the patients get well spontaneously. Splenectomy is not a 
cure for the disease, as we all know, but it initiates a remission in all cases, 
which in 63 per cent is permanent. 

In the mild, incipient cases, operation is seldom necessary, but in the 
acute cases in which the condition cannot be controlled by packing or by 
any other preventive measures, I believe that early operation is definitely 
indicated. Delay of operation in these cases will mean a much higher 
mortality rate. 

* J. A. M. A., Feb. 28 (1931). 
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Yesterday Dr. Peple showed me the report of his case and asked if we 
had had any experience with antivenin. I was not sure of the results we had 
obtained, so I wired Dr. Giffin, who has seen all the patients whose cases 
were reported in my paper, and he replied that 2 patients with purpura 
hemorrhagica have been treated in The Mayo Clinic with antivenin. The 
results in these cases were not favorable, but from this experience Dr. 
Giffin is unwilling to draw any conclusions. 
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PRESENT STATUS OF 
TRANSURETHRAL PROSTATIC RESECTION 


Ows ey GRANT, M.D., F.A.C.S. 


LOUISVILLE, KY. 


HE title of this paper seems very simple and yet an 
attempt to sum up the views that are expressed by ex- 
cellent urologists all over the country concerning this 
operation would amount to compilation of an essay as lengthy 
as it would be confusing. It is perhaps wise at this time not to 
make any broad forecasts or empty philosophical prophecies as 
to the ultimate position of this procedure in surgery of the 
prostate gland but to try to understand why there is so wide a 
divergence of opinion at the present time. Frankly, if I had 
never done a resection but were considering it from a swivel- 
chair standpoint, after a perusal of the vast recent literature 
on the subject I should be much inclined to sink my spurs 
deeper into the desk and beatifically resolve to pass the buck 

and see what would happen in another five years. 
Fortunately, I have been through this period before the 
avalanche of criticism descended on it and because that path 
has not been a primrose one, | find myself in sympathy with 
many of its opponents in their difficulties. But likewise, be- 
cause I have been through this period, I am persuaded in my 
own mind that all of these difficulties are surmountable and 
that considered from the standpoint of present results, this 
operation is the choice method of attack in go per cent of 

obstructing prostates. 

When one tries to correlate in some manner the diametri- 
: cally opposite opinions of men who have practiced this oper- 
: ation and arrive at some statistical evidence, it Is at once seen 
: that that is impossible because the basis of any comparative 
conjecture is lacking. The standpoint from which each oper- 
ator presents his phase is different from that of many others, 
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because in any radical departure so recent as this, there can be 
as yet no finally settled technique or operative criterion. To 
one who has had excellent fortune with open prostatectomy 
there appears little reason for a new plan; to one who is not a 
surgeon the idea of finding an apparently simple way to cir- 
cumvent surgery is very alluring and from him it receives an 
enthusiasm that is neither safe nor creditable. Many men are 
truly undecided, some because what few resections they have 
done have not been fraught with success, some because they 
fear cures will not be permanent. So in all honesty and fairness 
there is a real basis for divergent opinions. 

First, in the enthusiasm which swept the urological profes- 
sion some three years ago, large numbers of men attempted this 
operation who were wholly unprepared to do it. It was brought 
out as an office procedure and described as so simple that it was 
a reflection on even the neophyte if he were not able to master 
it in a few brief efforts. Nothing could be farther from the truth. 
Urologists have spent decades in learning that in the course of 
restoration of a channel of proper function through the urethra, 
the removal of the gland was but one step and that perhaps the 
least one, in restoring a patient with prostatic hypertrophy 
to normal health. Consequently, no method, however simple 
and shockless in itself, could hope by its use in any reasonable 
number of prostatic cases to achieve this miracle. For example, 
cystotomy alone, which is the simplest operation contemplated 
in prostatism, is reported only this year as being fraught with a 
mortality of 40 per cent in a group of cases in which It was 
deemed advisable by one of the foremost urologists in America. 
In our own series of our last 100 cases three times as many 
men have died in the course of preparation, undisturbed by 
any operation whatever, as have succumbed following resec- 
tion. But the delineation of this as a simple, shockless procedure 
prompted many of us to forget that preparation was not only a 
vital factor, but a most effective clearing house for these men 
with seriously deranged body functions, and the operation 
accumulated the blame for what was in truth not its fault alone. 
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The preparation must be as thorough and as painstaking as 
for prostatectomy by open operation, depending not alone on 
restoration of cardiac and renal function for a day or two, but 


Fic. 1. Intravesical protrusion of a trilobe prostate as viewed by retrograde cystoscope. 


upon stabilization of the patient’s condition until we are thor- 
oughly convinced he has reached his maximum and can main- 
tain it. Banish once and for all the thought that this is a minor 
or even a simple procedure. I believe every urologist who has 
had 50 or more cases will agree that the technical difficulties of 
this are greater than any operation he is routinely called on to 
perform. This being true, do you even hesitate to conjecture 
what the holocaust was when any man who could be stimulated 
by the enthusiasm of instrument dealers to buy a machine 
attempted it? Every step in the development has been gradual, 
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from the original cold punch of Young, the cautery punch of 
Caulk, the incisor of Collings, the tiny bites of the Sterns 
instrument, up through the almost complete removal of the 


Fic. 2. Same, three weeks after transurethral resection. 


gland today by improved methods. 

Second, the types of electrical instruments have progressed 
likewise step by step. The early ones were weak and inefficient; 
then came the tube machine which cut splendidly but could not 
control bleeding, and finally the machine of today which per- 
mits positive control of any hemorrhage encountered in the 
proper type of resection. 

Another word about electrical instruments. It may have 
reached your ears that these electrical machines cause a vast 
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sloughing and degeneration of tissue in the prostate at a dis- 
tance from the site of cutting. Some excellent experimental 
work has been done on this tending to prove that a rise of 
temperature up to 25°F. may be produced in the gland by the 
cutting current. It is difficult to accept this evidence in view of 
the fact that so vast a number of patients have recovered 
uneventfully following large resections and to ascribe occasional 
reactions of a moderate type to necrobiotic factors that should 
be present in all cases of large resections if this is entirely 
correct. 

Third, the type of gland resected. It seems useless to quarrel 
about fibrotic bladder neck, the elevated posterior lip, the very 
small middle lobe. The punch is quite applicable to these if 
one so desires, and if the resectoscope is only to be used for 
these a vast amount of money and energy has been wasted. 
It would be as though one hired an architect and a construction 
company to dig a post-hole. There are, unquestionably, some 
types of gland and some complications of simpler glands such as 
large calculi, foul diverticula, paralytic bladders, infected 
hydronephroses, and many others that are cured only by open- 
ing and freely draining the bladder for long periods. But simple 
size alone is not the criteria for resection. When amounts up 
to 65 gm. have been repeatedly successfully removed by several 
operators, it is an admission of inability by an operator who 
has beautiful drawings of a theoretical prostate of a total weight 
of 40 gm. to say such cases must be subjected to prostatectomy. 
If he says, “‘I subject such cases to prostatectomy,” he is wholly 
within his rights, and within his wisdom, too. When Davis, and 
Alcock, and Bumpus, and Kretchmer manifest no hesitancy 
regarding size it emphatically asserts that size alone is not a 
bar. Unquestionably, a man should not attempt to remove a 
gland by resection that he feels is too large for him to attack 
and his conservatism demands and merits praise, but it is not 
fair to say that because he feels he should not attempt it that it 
should not be attempted. 
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I believe that this question of size is of vast importance 
for several reasons. Most obstructing prostates are of what may 
roughly be called Grade 11 on a scale of four. That is, they 
consist of some enlargement of the two laterals and the poste- 
rior commissure. They are what one may call readily large 
prostates. But as has been pointed out by McCarthy, a great 
proportion of their size is due not to tissue alone, but to the fluid 
which fills the tissue. It is distinctly noteworthy that cadavers 
of old men in the dissecting room have usually much smaller 
glands than would be anticipated and likewise, Caulk showed 
many years ago that removal of small portions by his punch 
produced a complete relief of symptoms in cases with large 
glands and that subsequent examinations of these same glands 
found them vastly reduced in size. No other solution than 
drainage of the fluid from these tissues has so far been satis- 
factorily advanced. 

Keeping this factor in mind, we pass to another opposition 
to resection. It is said and is unquestionably true, that tags 
left in the urethra after open operation may either form a veil 
or maneuver themselves into such a position as to cause a 
recurrence of the symptoms. It is as we say, unquestionably 
true, because a definite percentage of resections have been done 
following prostatectomy to relieve this very condition. How, 
they then argue, if a tag or lobe left after open enucleation of 
the gland will cause a recurrence, can one expect a satisfactory 
result from a procedure that manifestly does not profess to 
remove the adenoma down to the capsule? I think the refuta- 
tion of these two arguments makes the strongest plea for the 
adaptability of resection. Most one-stage suprapubic oper- 
ations, save those done by the wide open method of Thompson- 
Walker, and all second-stage prostatectomies are necessarily 
blind procedures in that visibility of the vesical orifice from the 
urethral side is impossible and the fashioning of this orifice 
depends solely on the sense of touch. Consequently many tags 
and irregularities remain. In resection, the urethral as well as 
the vesical aspect of the orifice is in perfect view. If one could 
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do a suprapubic prostatectomy and then immediately cysto- 
scope the patient before closing the wound, these tags and 
unobserved nodules would be seen. This is possible in resection. 
There is no occasion to leave any tags or nodules when they can 
be seen. 

In addition, the operation of resection is a paring-off 
process which tends to create no pedunculated areas whatso- 
ever, but to tunnel a channel similar to that of the normal 
shaped passage from the internal orifice to the verumontanum. 
It can be pared and shaped at will under direct vision. When 
this is done we may expect a shrinkage of the entire structure 
from drainage of its water content, and a shrinkage in all 
directions; and when the obstructing portion of the gland is 
removed from all three lobes we have constructed a physio- 
logically shaped canal of proper proportions that will shrink 
even further to a more perfect conformation with time. This, 
I think, is the definite test of a successful resection, this consti- 
tution of the anatomically shaped canal, not the indiscriminate 
biting off of a bit of tissue here and there and it is this very 
portion of the operation that demands judgment and familiar- 
ity with the cystoscopic urethral picture. 

Since always some, and often much, prostatic tissue will 
remain when the correctly shaped channel is left, the question 
may justly arise: will not this tissue grow again from the same 
cause as before stimulated it, be that cause what it may? I 
believe resection is too young to answer that finally. Huge 
prostates have been removed ten and twelve years following a 
well-done prostatectomy. I have taken out one weighing 
120 gm. eight years after enucleation that was considered 
satisfactory at that time. Another five years may find that this 
occurs following resection in many cases. I do not believe 
philosophy based on our admittedly present ignorance of the 
cause of adenomatous hypertrophy can answer that. Perhaps 
ten years may call for a definite change in our methods. But 
one supportive evidence of the unlikelihood of this being true 
is the history of Caulk’s resections which now date back well 
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over that period and so far as he is able to determine, the 
patients have been singularly free from recurrence. It is, how- 
ever, true that resection will be practiced in younger men who 
have a longer prospect of life with more time to regenerate, but 
on the other hand much more of the gland will be removed 
than in Caulk’s early cases. 

Fourth, some writers have reported incontinence following 
this operation and ascribe its occurrence to various causes as 
demolition of the so-called internal sphincter of the bladder, or 
to external sphincter destruction. As to the internal sphincter, 
this is now regarded as a somewhat mythological structure by 
most urologists, it having been proved to be not a sphincter at 
all, but an arched gateway with a retractable floor such as a 
drawbridge and in the suprapubic operation with removal of 
the adenoma in its entirety, the difficulty of incontinence from 
this cause was considered practically nil. How, then, can it be 
involved in a much less radical procedure? 

As to the external sphincter, there is no excuse for its 
destruction. It is one of the admonitory maxims of resection 
that no cut shall be made anterior to the verumontanum and 
the external sphincter is well beyond this structure. (Some 
claim that dilatation of the urethra by a size 28 F. resectoscope 
causes Incontinence. It is conceivable that a rupture of the 
sphincter might rarely occur from this cause, but it must be 
extremely rare and the gentle passage of a size 28 sound prior 
to operation would do this if a resectoscope would.) Whatever 
the cause may be, whether the fault of the operator or the 
operation, it seems more than passing strange that one operator 
reporting less than 100 cases should say, “Incontinence oc- 
curred several times in our series,’ and yet Davis reports one 
case In over 500 operations and in our. own experience of 200 
cases, we have never had a single case. 

The mortality rate has been the subject of much debate. 
That the death rate was high in early cases is not debatable. 
Some of the early pioneers reported a mortality that was 
dreadfully discouraging, but those were the days when due 
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to enthusiasm, inefficient electrical instruments and proper 
preparation and meticulous after-care were not evaluated. 
Since the correction of these considerations has taken place, 
some of the same operators have reduced their mortality to 
practically nil. Alcock reports a mortality of 1 per cent in his 
last 100 cases, Davis, 1 per cent in over 300 cases, and the 
Mayo Clinic, 276 cases in 1932 without a death. 

The future resectionist will learn the art from those who 
have perfected themselves in it, as we learned prostatectomy 
at the feet of those who had mastered it and by the lessons 
will appreciate the seriousness of the errors that have been 
overcome. The banner of enthusiasm for this procedure is 
carried today by the men who have mastered the technique 
and its difficulties, and not by the neophytes. I do not know 
of any man who has had 100 cases that is not firmly convinced 
that certainly so far as present results go, it is by all odds the 
best operation for prostatic obstruction from the patient’s 
standpoint. 

In our second hundred cases we have had 2 deaths, one 
due to the operation or failure in the after-care, the other to 
the recurrence of an old intestinal obstruction that was known 
to exist prior to the operation. Autopsy showed the bladder 
in perfect condition. Two cases have required secondary 
opening of the bladder; one patient is the one mentioned 
above who died, the other made an uneventful recovery. In 
our last 20 cases but one patient has remained in the hospital 
over two weeks postoperatively and the majority less than 
ten days. There has been no incontinence and no patient, to 
my present knowledge, has a residual over 2 ounces except 
one with a paralytic bladder, whose residual urine for years 
has been diminished by three-fourths. 

We insist that all patients remain in the hospital at least 
one week with indwelling catheter and bilateral vasectomy 
prior to operation. We believe this is of paramount importance 
and accustoms the urethra to instrumentation and diminishes 
enormously the bleeding that previously made the operation 
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much more diflicult. Postoperative care is of vital importance. 
Fifty cubic centimeters of 1:16,000 silver nitrate solution are 
left in the bladder after operation and this emptied and a like 
amount injected every fifteen minutes for at least two hours. 
If the urine remains completely clear, then the intervals are 
lengthened to an hour and at the end of eight hours, if it is 
still clear, we permit the catheter to drain into a bottle. This 
is not done because hemorrhage frequently occurs but in order 
to forestall promptly any that might occur and cause dis- 
tention of the bladder. If hemorrhage late or early is promptly 
recognized, the steps to stop it are simple and easy; if it persists 
long unrecognized, great harm may be done. 

Morbidity must always be a factor In any operative proce- 
dure. I believe no one will deny that the postoperative period 
of stay in the hospital is greatly diminished and that that stay 
with the absence of an open wound and draining sinus is much 
more comfortable. Some patients do not empty their bladders 
immediately following resection but maintain a residual 
of 3 to 4 ounces for a period of a week or more. In every case 
of ours this has subsided promptly when the bladder became 
clear again. There is some detritus in the bladder washings for 
varying periods depending on the infection present in the 
prostate at operation. But these things do not prevent the 
patient from being up and about, and even at his business. 

The question of generalized infection following absorption 
has not been a serious one In our experience. We endeavor to 
forestall the likelihood of this by establishing immunity in the 
urethra by catheter drainage for at least a week prior to oper- 
ation and by vasectomy. As an additional precautionary 
measure we administer hexamethylenamine intravenously for 
three days postoperatively. Whether this latter is really respon- 
sible for part of our good fortune or whether it be merely a 
figment of our imagination we cannot prove. We have had no 
prolonged nor excessive rise in temperature save In one patient 
who had a left-sided pyelitis that subsided tmmediately follow- 
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ing pelvic lavage. We do not consider infection a serious factor 
at the present time. 

One may contemplate what others accomplish with this 
method and must acknowledge that some have done exceed- 
ingly well. For his own choice, he must be governed by his 
experience and his results, measuring them in terms of mortal- 
ity, morbidity, and efficiency compared with other methods of 
procedure to effect the same results. Some men have had good 
fortune with perineal prostatectomy, others failed miserably ; 
some were much happier than others with the punch operation, 
and so it will be with resection. [ts results must be told truth- 
fully by its adherents, its deficiencies not exaggerated by its 
opponents. Our belief is that it is the method of choice in at 
least 90 per cent of cases for restoring to the prostatic patient 


his riparian rights. 
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GASTRIC ULCERS IN THE PREMATURE 
NEWBORN 


REPORT OF TWO CASES 


FRANK Warp SMYTHE, M.D., F.A.C.S. 


MEMPHIS, TENN. 


ASTRIC ulcers are not frequent lesions in the Memphis 
General Hospital. From January 1, 1923 to September 
I, 1933 this institution admitted 93,621 patients and 
only 59 of these had gastric ulcers that were proved by x-ray, 
operation or postmortem. During this period the newborn 
babies numbered 9,212 and 2 of these had gastric ulcers. These 
figures show that such ulcers are comparatively rare, both in 
the total admissions and in the newborn, and, also, that the 
latter group contained 3.57 per cent of all the gastric ulcers. 
While this paper will not attempt to report the number of 
newborn cases on record, nor to discuss their possible etiology 
and diagnosis, as the articles in the attached References cover 
these excellently, it will present 2 cases which have some 
points that may be of interest. 


Case 1. Baby girl D. Perforated gastric ulcer and congenital partial 
obstruction of the ileocecal valve. 

The mother, colored, aged thirty-seven, was admitted to the hospital 
December 14, 1932. She was suffering from a chronic rheumatic heart 
disease and a chronic nephritis. Her blood pressure was systolic 240, 
diastolic 150. She was seven and one-half months pregnant. Her Wasser- 
mann and Kahn tests were negative. Previously she had spontaneously 
delivered a seven months child which lived nine days. In spite of con- 
servative methods she did not improve and on December 28, 1932, was 
delivered by cesarean section of a girl baby. The child’s primary respira- 
tions were delayed, but artificial respiration was successful. The baby 
was apparently normal and did well for the first three days. It began vomit- 
ing on the fourth day and passed four small, soft, yellow stools on this 
day. The abdomen was distended. There was one bowel movement on 
both the fifth and sixth days. The vomiting grew more frequent and the 
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distention increased. There was never any blood in either the vomitus 
or stool. The child died on the sixth day after birth. 
Autopsy Report: External Examination: The body is that of a well- 


Fic. 1. Case u. Upper picture: Posterior view of stomach; esophagus, above; duodenum, 
right. Site of perforation on posterior surface near greater curvature. Lower picture: 
Anterior view of ileocecal junction. Small thick-walled cecum and ascending colon, 
left; tip of appendix, center, above; dilated, thin-walled ileum (mucosal surface), 
right. Point of obstruction hidden by shadow. 


developed, but dehydrated negro female, measuring 48 cm. in length and 
weighing 2360 gm. There are no external signs of trauma or violence, 
and there are no punctured wounds in the abdominal wall where intra- 
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peritoneal injections could have been made. The abdomen is greatly 
distended and tympanitic. On opening the abdominal cavity a large amount 
of foul gas is noted, which on escaping allows the abdominal wall to collapse. 


Fic. 2. Case 1. Section through point of obstruction at ileocecal junction. Thick-walled 
cecum, left; thin-walled ileum, lower right; point of obstruction extending into 
lumen and overlying inner wall of ileum, upper right. (Photomicrograph, X 200.) 


Internal Examination: Peritoneal cavity: A small amount of bloody 
fluid containing fecal matter is present. The omentum is spread over the 
coils of the small intestine and contains, between its two layers, a large 
amount of thick, brown, foul-smelling fluid. The parietal peritoneum and 
that covering the coils of the small gut are hemorrhagic and have a thin 
fibrinopurulent exudate on their surfaces. 

Pleural cavities: Negative. Pericardial cavity: Negative. 

Thymus: Negative. Lungs: Negative. Heart: Negative. 

Liver: Weight, 120 gm.; the organ is somewhat swollen. Its external 
surface is smooth, dull and opaque. On section the cut surface is likewise 
dull and opaque and of a dark reddish blue color. 

Spleen: Negative. 

Gastrointestinal tract: The appendix is normal. The large bowel is 
of the usual size and of normal appearance. The entire small intestine 
is thin walled and is larger than the large bowel and several times 
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its normal diameter, being acutely swollen, just proximal to the ileo- 
cecal junction. The subserous vessels are all congested and the peritoneal 
surface is hemorrhagic and covered by a fibrinopurulent exudate. A small 


Fic. 3. Case 1. Section through wall of upper ileum showing inflammatory exudate on 
peritoneal surface. (Photomicrograph, X 200.) 


probe can be passed through the ileocecal valve, but a definite obstruction 
exists at this point. The lumen of the entire small gut is distended by 
partially digested milk curd. The stomach is distorted by a large bolus 
of milk curd and on its posterior surface, near the greater curvature in 
its lower portion, is a perforation of the stomach wall. The perforation 
opens into the sac formed by the two layers of the visceral peritoneum as 
it folds over the stomach and transverse colon. The milk bolus is partially 
protruding from the perforation, whose edges are necrotic. The stomach 
wall is thin and congested except in the region of the pylorus where con- 
siderable hypertrophy of the wall has occurred. It cannot be determined 
whether this hypertrophy has resulted in partial obstruction of the tract 
at this point or not. The esophagus is likewise dilated and thin walled, 
but its external surface appears normal. The lumen is distended with 
undigested food (milk). 

Pancreas, suprarenals and genitourinary system: Negative. 

Brain: Not examined. Osteochondriatic line: Negative. 
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Microscopic Examination: Lungs: Many of the alveolar spaces are 
filled with an exudate consisting of serum, fibrin and red blood cells. Only 
a few leucocytes are present. The blood vessels are dilated, thin walled 


Fic. 4. Case 11. Inner, mucosal surface of stomach, opened along greater curvature 
showing perforation No. 2, and area where block was removed. Perforation No. 1 
not visible. Esophagus, above; duodenum and pancreas, below. 


and congested. Many of the smaller bronchioles are lined by a flattened 
columnar epithelium and are filled with red blood cells. 

Microscopic examination of the heart, kidneys and spleen reveals 
nothing unusual. 

Liver: The hepatic cells appear normal. The sinuses are congested 
and many blood-forming islands are present in the periphery of the liver 


stroma. 
Microscopic examination of the adrenals and pancreas reveal nothing 


unusual. 

Peritoneum and anterior abdominal wall: The under surface of the 
abdominal wall is covered by a thickened and edematous peritoneal layer 
which is greatly infiltrated by polymorphonuclear leucocytes. Beneath 
this is a thickened layer of fibrous connective tissue, the site of extensive 
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hemorrhage and infiltrated by polymorphonuclear leucocytes. The blood 
vessels in this layer and in the muscular layers are dilated, thin walled and 
congested with red cells. The muscular layers appear normal. 
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Fic. 5. Case u. Section through stomach wall at margin of perforation No. 2. Upper 
left, exudate forming floor of ulcer; upper right, edge of perforation extending, below, 
through muscularis. (Photomicrograph, X 200.) 


Section through the pylorus and duodenum reveals an enormously 
hypertrophied muscle layer in the pylorus, which is otherwise normal. 
The duodenum presents nothing unusual. 

Section across the small bowel reveals marked congestion’ of the sub- 
serous vessels and a thick heavy exudate consisting of serum, fibrin, great 
number of polymorphonuclear leucocytes and some red blood cells on the 
peritoneal surface. The inner layers of the intestine present nothing 
unusual. 

Section across the transverse colon reveals the same pathology, Le. 
a fibrinopurulent exudate on its peritoneal surface, as does the small 
intestine. 

Ileocecal junction: The ileum is thin walled and presents nothing 
unusual except a congestion of the subserous vessels. At the junction of 
the ileum and cecum the muscular layer becomes greatly hypertrophied, 
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and a large valve-like layer of hypertrophied muscle tissue surrounded by 
fibrous connective tissue is present. The mucous membrane containing 
long, straight glands extending down to the fascial layer, projects upward 
into the lumen and partially overlies the thin-walled lumen. 

Anatomical Diagnosis: Primary: Congenital stenosis of the ileocecal 
valve, associated with dilatation of the entire small intestine, stomach and 
esophagus; perforation of the stomach; generalized fibrinopurulent peri- 
tonitis; acute parenchymatous degeneration of viscera, dehydration. 

Cause of Death: Primary series. 

Case. Baby boy E. Two perforated gastric ulcers. 

The mother, colored, aged twenty-two, entered the hospital July 26, 
1933. She was apparently in good health. Her Wassermann and Kahn tests 
were negative. She was eight and one-half months pregnant and on the 
date of admittance delivered spontaneously a male child. The baby was 
apparently normal and did well until 2 a.m. on the sixth day, at which time 
he looked ill. He refused feeding and the abdomen was greatly distended. 
An enema returned a small amount of flatus and feces. At 8 A.M. tempera- 
ture was 102°F., the abdomen more distended and an enema gave no results. 
At noon the temperature was 103.4°. The child was not fretting and had not 
vomited. Gastric lavage returned bile stained. At 4 P.M. 100 c.c. of 5 per 
cent glucose were given subcutaneously. The patient was seen in consulta- 
tion at 6 p.m. The abdomen was greatly distended but no masses were 
palpable. Rectal examination disclosed no pathology. Temperature 104.8°. 
A flat x-ray picture of the abdomen showed only distention of both large and 
small intestines, and apparently no free gas in the abdominal cavity. 
Normal saline, 100 c.c., were given subcutaneously at this time. A diagnosis 
of acute surgical abdomen was made and exploration was done at 6:55 P.M. 

Under light ether anesthesia the abdomen was opened. The intestines 
were distended and the entire peritoneal cavity was filled with a greenish, 
soft, curd-like material. There was no obstruction in the intestinal tract. 
The stomach was not distended but from a small perforation just proximal 
to the pylorus, its contents were emptying. This perforation was closed. 
Approximately 1.5 cm. from this perforation, on the anterior stomach wall 
was a hemorrhagic area 1 cm. in diameter. Feeling that the pylorus might 
be obstructed after the perforation was closed, and, also that the stomach 
might be put at rest if the baby survived, a high jejunostomy for feeding 
was done. The baby left the operating table in fair condition, but in spite 
of postoperative efforts it died nine hours later. 

Autopsy Report: External Examination: The body is that of a well- 
developed negro male infant, measuring 45 cm. in length and weighing 
7 pounds. The abdomen is greatly distended and a small rubber drainage 
tube protrudes from the upper portion of a midline incision beneath the 


GASTRIC ULCERS IN THE NEWBORN 825 


umbilicus. The edges of this wound are clean and are approximated by 
black silk skin sutures. The remaining external appearance is normal. 

Internal Examination: Peritoneal cavity: The peritoneum has been 
opened and is in communication with the outside by means of the rubber 
drain previously mentioned. The coils of the small intestine are distended 
with gas and bound together by a thin, bile-stained fibrinous exudate. 
No free fluid or blood is present. 

Pericardial and pleural cavities: Negative. 

Thymus, heart and aorta, lungs and air passages: Negative. 

Liver: The liver is somewhat smaller than usual. Its edges are rounded 
and smooth, and its external surface is covered with a thin bile stained 
fibrinous exudate which, when removed, leaves a dull, pale and opaque 
surface. 

Gall bladder and bile passages: Negative. 

Spleen: The spleen is swollen and its surface is covered with the exudate 
previously mentioned and on section a dull grayish red pulp is seen which 
can be scraped away easily. 

Gastrointestinal tract: The esophagus appears normal except for some 
congestion of its submucosal veins. The stomach is of the usual size but is 
slightly distorted by two fine catgut sutures binding the pylorus to the 
lesser curvature. A red area, ovoid in shape, measuring 2 cm. in its greatest 
diameter is present on the lesser curvature extending over the anterior and 
posterior surfaces of the stomach wall. The lowest part of this area is just 
above the highest suture holding the pylorus to the lesser curvature. On 
opening the stomach along the greater curvature an ulcerated area, 1.5 cm. 
in its greatest diameter, is seen on the lesser curvature, corresponding in its 
location to the outer hemorrhagic area. The center of this ulcer has perfo- 
rated and the floor is stained with bile. A smaller ulcer-like area is present 
below this point, and has been repaired by sewing the pylorus to the lesser 
curvature. The pyloric ring is patent. The remaining portions of the intes- 
tinal tract do not present anything unusual except a linear incision in the 
jejunum 15 cm. from its junction with the duodenum. This incision meas- 
ures 1.5. cm. in length, its edges are clean and are approximated by fine 
catgut sutures. 

Pancreas, suprarenals and genitourinary system: Negative. 

Brain: Not examined. 

Microscopic Examination: Esophagus: The stratified squamous epithe- 
lium is intact and the remaining layers of the wall show no changes other 
than enormous dilatation and congestion of the veins in the submucosa. 

Stomach: A marginal section of the stomach wall, ulcer and point of 
perforation shows marked hemorrhage into all layers of the stomach, par- 
ticularly the subserous layer, adjacent to the points of perforation, with 
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considerable infiltration of inflammatory cells. The mucosa is entirely 
absent and the floor of the ulcer rests upon the muscularis. About the 
periphery of the ulcer, the mucosa and submucosa are present, but the 
latter structure is edematous, hemorrhagic and infiltrated with mflam- 
matory cells, and the mucosa is devoid of surface epithelium. Small scattered 
foci of inflammatory cells are present in that portion of the section farthest 
from the ulcer, and the structure here is practically normal. 

Mesenteric lymph nodes: The structure appears normal, except for 
excessive numbers of inflammatory cells, which tend to obscure the mal- 
pighian bodies. 

Liver: The surface of the liver is covered with an exudate consisting 
mostly of fibrin strands, containing a few red blood cells and inflammatory 
cells, and an enormous amount of bile pigment. The liver cells are swollen 
and distorted, and appear granular and poorly stained. There is consider- 
able evidence of blood-forming activity. 

Spleen: The capsule is covered with the same type of exudate as the 
liver. The spleen itself shows no changes from normal. 

Suprarenal: Negative except for considerable hemorrhage into the 
medulla. 

Kidney: The parenchyma cells are swollen, granular and stain poorly. 
Areas of small hemorrhage are spread throughout the cortex and the sinuses 
are dilated and congested. 

Anatomical Diagnosis: Primary Series: Acute gastric ulcers, with 
perforation of one; acute fibrinous peritonitis; acute parenchymatous 
degeneration of the viscera; incised wound of the jejunum of the anterior 
abdominal wall. 

Subsidiary: None. 

Cause of Death: Primary Series. 


SUMMARY 


The incidence of gastric ulcer is noted. Two cases of pre- 
mature newborn infants having perforated gastric ulcers are 
reported, one with a perforation and a congenital partial 
obstruction of the ileocecal valve, the other with two per- 
forations, the second occurring between operation and death. 
Both mothers were free from syphilis, although one was a 
chronic cardionephritic. The births were without trauma, one 
spontaneous, the other cesarean. One baby had delayed respira- 
tion. Neither child had any apparent infection. No stool from 
either showed melena. One child never vomited, the other’s 


GASTRIC ULCERS IN THE NEWBORN 827 


vomitus contained no blood. One ulcer was definitely hemor- 
rhagic but the primary cause of the gastric lesions was not 
determined. 


The author’s thanks are extended to Dr. Arthur G. Quinn of the 
Division of Pediatrics, for the privilege of reporting the first case and for 
referring him the second case; Dr. Robert M. Moore of Division of Pathol- 
ogy, for the postmortems and pathological studies and Mr. Joseph L. 
Sciani, of the same department, for the illustrations and photomicrographs. 


REFERENCES 


BERGLUND, N. Gastric and duodenal ulcers in infants and children. Acta Pediat., 8: 
323-340, 1928. 

Best, R. R., and Orater, V. The vagus nerve and its relation to peptic ulcer. Ann. 
Surg., 96: 184-191 (Aug.) 1932. 

Burka, H. E. Ruptured gastric ulcer in infancy. J. A. M. A., 89: 198 (July) 1927. 

Cote, L. G. Gastric ulcers. J. A. M. A., 81: 261-268 (July) 1923. 

CoMMANDEUR and GOUCHERAND. Presentation de coupes d’une ulceration grastique 
congenitale. Bull. Soc. d’obst. et de gynec. de Par., 10: 66, 1921. 

Cusine, H. Peptic ulcers and the inter-brain. Surg. Gynec. Obst., 55: 1-34 (July) 1932. 

Koses, R. Hemorrhagic ulcer of stomach in new-born infant. Zentralbl. f. Gyniék., 
55: 995-090, 1931. 

Nixon, J. A., and Fraser, A. D. Peptic ulcer in new-born. Arch. Dis. Childbood, 3: 
157-162, 1928. 

Peutz, J. L. A. Peptic ulcer in nurslings and young children. Geneesk. Tids., 10: 221-225, 
1932. 

Scuwaas and Lesour.ier. Stomach ulcer in new-born cesarean baby. Bull. Soc. d’obst. 
et de gynec., 17: 923, 1928. 

SLEINGER, J. Peptic ulcer in infants under one year of age. Ann. Surg., 96: 204-209 
(Aug.) 1932. 

Suore, R. B. Acute ulcerations of stomach in children. Ann. Surg., 92: 234-240 (Aug.) 
1930. 

Truck, T. B. Ulcer of stomach: pathogenesis and pathology. Presented before Inter- 
national Medical Congress, Lisbon, 1906. 

|For discussion see p. 831.] 


IMPERFORATE ANUS 
A SUGGESTED MODE OF HANDLING 


Rosert L. RHODEs, M.D. 


AUGUSTA, GA. 


T 10 A.M. on October 4, 1932 there was born in the Wilenford 
Hospital, Augusta, Ga. a baby girl who was starting life under 
several handicaps. She chose to make her first debut three or 

four weeks earlier than the calculated or expected time, she was quite 
markedly a “blue baby,” her weight was 4 pounds and 14 ounces, and 
further examination disclosed that there was no suggestion of an anus, 
not even a dimple in this region. The attending obstetrician, Dr. Joseph 
Akerman, promptly called me into consultation. 

We reasoned that the newborn with a sterile alimentary tract could not 
and would not die of the toxins of intestinal obstruction in even several 
days, that the average newborn does not obtain any real nourishment 
before the fourth or fifth day and even though underweight and premature 
she would not die of starvation in one or two days. Thus, we passed over 
these two features and directed our efforts toward overcoming the blueness 
by spanking and similar measures to force crying to expand her congenital 
atelectatic lungs. While doing this we hoped that she would swallow suffi- 
cient air, encouraged by giving water at frequent intervals, perhaps to fill 
her gastrointestinal tract so that we could gain some clue as to the extent 
of its deficiency by physical examination, x-ray or any other means. In 
the meantime we hoped to avail ourselves of information from recent 
Systems of Surgery and available current literature as to new suggestions in 
handling such cases but we failed to find any. 

Under almost constant care and the baby being made to cry at least 
every half hour, feeble little squeaks at first, the lungs slowly expanded, 
the cry became more forceful and her color improved. 

The following morning much of the cyanosis had disappeared though the 
lungs were by no means fully expanded. The abdomen was quite tympanitic 
throughout, indicating that the intestinal tract was well filled with air or 
“gas” but we were disappointed at finding no suggestion of bulging or 
tugging in the anal region, nor could any be seen at the vaginal introitus. 
She had begun to regurgitate some of the water taken, thus forcing us 
to the realization that an outlet must soon be provided. I need not remind 
you of the ills of the colostomy or the trials of blindly searching for a rectum 
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through the perineum. She was taken to the x-ray room where the fluoro- 
scope showed the intestinal tract throughout well filled with air or “gas,” 
down into the rectum where it ended blindly, the anal canal being absent 


rec. Fic. 2. 


and that by firm pressure with the tip of the finger upon the perineum, the 
rectum could be reached. Thus the method of approach was at once ap- 
parent, namely through the perineum, to construct an anal canal. Plates 


were made for record. 

Had air not been swallowed in sufficient amount or failed to satis- 
factorily distend the intestines, we had planned to give buttermilk for 
fermentation and the production of gas and to resort to barium only after 
failure of these. However, since the swallowing of air while nursing is 
believed to be the cause of most cases of colic in infants, we felt hopeful that 
it would aid us, as happily it did. 

She was then taken to the operating room where, without any anesthetic, 
the perineum was exposed, an incision about 2 cm. long was made in the 
midline approximately where the anus should be, a clamp was introduced, 
its jaws opened to separate the tissues sufficiently to give the finger a 
starting point, which was then slowly bored upwards until it was felt to 
contact the rectum, a distance of about 5 cm. The finger was cautiously 
swept about and around the end of the rectum, to free any peritoneum 
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should it be attached unusually low down. Next an Allis’ clamp was intro- 
duced with the finger as guide, the end of the rectum grasped and slowly 
drawn down, as again the finger swept around it to thoroughly mobilize 
as well as protect the peritoneum. Thus the tip of the rectum was brought 
down through the skin incision, its walls sutured to the surrounding muscles 
with four interrupted chromic catgut sutures, the bowel opened and sutured, 
all its layers to the surrounding skin edges with interrupted fine black silk 
similar to the suture of skin and mucous membrane in the Whitehead 
hemorrhoidectomy. When the bowel was punctured for suture considerable 
“‘gas” or air escaped along with some mucus, which gave assurance that 
our efforts were successful. 

Feeding was at once begun at regular intervals since fortunately another 
mother with a superabundance of milk was in the hospital. Immediate 
convalescence was uneventful, the baby daily improved im all respects and 
was allowed to be moved home with her mother at the end of a week 
About once a week at first, later every two weeks the anal canal was 
carefully dilated up to 1 cm. because of a tendency to constriction. The 
bowels were moving normally for an infant and there was no constant 
leakage. At three and a half months the weight had increased to 
1014 pounds, a little more than doubled, and we were able to discontinue 
dilatations, there being no further tendency to constriction. 

Soon after this, the mother’s milk gave out and supplemental feedings 
previously begun were increased to full feedings, only to disagree. For sev- 
eral months it was difficult for the pediatrician to find the correct formula 
and the baby remained at very much of a standstill, the solution was how- 
ever found and baby promptly gained in weight, color and strength. 

November 5, 1933, at thirteen months of age, she weighed 17 pounds, 
nearly four times her birth weight. The mother states that the child has 
perfect control over the bowel movements, that there has been no suggestion 
of incontinence, that defecation is accomplished twice daily when the child 
is placed upon the stool. Examination of the anus and rectum show them 
perfectly normal with nothing to indicate that there had ever been an 
abnormality. A rectal bougie, 1 cm. in size, was passed readily without any 
evidence of constriction. 

In an emergency, we had to work out some plan of action and this plan, 
though original with us at the time, seemed so simple and worked so satis- 
factorily that we could hardly believe it had not been suggested previously 
by some one who had seen and handled more of these cases. We were not 
convinced until we were unable to find it in a reasonable search of available 
literature and until we had questioned several proctologists, finding it new to 
them. We therefore submit it to your consideration, in particular as regards 
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the delay for air or “gas”’ to fill the intestinal tract so that the x-ray could 
show the extent of the defect.* 


DISCUSSION ON PAPERS OF DR. SMYTHE AND DR. RHODES 


Dr. Cuarces G. Mrxter, Boston, Mass.: I have had an opportunity 
to see a good many children and from the surgical standpoint these papers 
are both extremely interesting. Previous to three years ago I was actively 
attached to the Children’s Hospital, and during the preceding fifteen years I 
think we had approximately 15,000 surgical admissions. During that time 
there were some 500 to 600 cases of pyloric stenosis. Nevertheless, I have 
never seen an ulcer, either gastric or duodenal, perforated or non-perforated, 
in an infant. The youngest case I have seen was in a child aged seven and 
one-half years. 

In regard to imperforate anus: there is one thing I think may be of 
assistance to those dealing with this class of case. If there is an impulse on 
crying It gives one a lead to the perineal approach. If there is a dimple, by a 
very small incision through the skin and blunt dissection, separating the 
fibers, you may perhaps save the sphincter. Where there is no impulse I 
have found that abdominal approach is advantageous. The sigmoid may be 
opened without danger of peritonitis as the meconium is sterile. You can 
introduce a sound and by pressure downward it can be identified beneath 
the skin of the perineum, the anal opening can be made with this as a guide, 
and then the opening in the sigmoid and abdomen can be closed without 
drainage. 

Dr. Ernest Sacus, St. Louis, Mo.: In the cases of Dr. Smythe I 
noticed that he did not mention examination of the brain in either case. 
I wonder whether he thinks these cases may fall into the group described 
about a year ago by Harvey Cushing as ulcers in connection with brain 
lesions. Bearing on that idea, in the last month I have had a rather interest- 
ing observation. A boy about ten years old was operated upon and we found 
a large tumor of the fourth ventricle. Nine days later, after an uneventful 
recovery, he suddenly developed acute abdominal symptoms and an acute 
appendix. He was operated upon by Dr. A. O. Fisher and the appendix was 
full of blood and contained an ulcer. I wondered whether in my case the 
fact that the patient had had a Jesion in the fourth ventricle was an etiologic 
factor, and also whether in Dr. Smythe’s case, especially since there was 
difficulty in starting respiration, the same etiologic factor may have played 
a role. 

* The case was reported very briefly at the Staff Meeting of the Wilenford and the 
University Hospitals and before the Richmond County Medical Society at their respect- 
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Dr. Henry W. Cave, New York, N. Y.: I am interested in Dr. Rhodes’ 
unusual method of distenting the bowel to determine the position of the 
blind end. To me it seems much safer than the use of even small amounts of 
barium or bismuth. It is an ingenious contribution. In many of these cases 
where there is atresia of the rectum or other abnormalities along the 
intestinal tract there are other congenital deformities. 

A baby seven hours old was brought to The Roosevelt Hospital from an 
adjoining hospital, the child being devoid of an anal opening. Exactly ten 
hours after the birth of the child we operated upon him. An incision was 
made in the midline of the perineum, the muscles separated, but no bulging, 
bluish pouch could not be seen. Then a lower left rectus incision was made 
from above and much to our surprise the first thing that was seen was an 
unusually large urinary bladder containing a considerable amount of urine. 
Also, a bluish, bulging, distended, very mobile sigmoid presented im- 
mediately into the wound. There was a marked redundancy of the entire 
descending colon. It was found that the rectum itself was simply an atresic 
band of connective tissue which continued down from this bulging sigmoid 
as a narrow band, being rather adherent to the lower posterior wall of the 
urinary bladder. The passage was then made by blunt dissection from 
below through the perineum upward through the pelvis in the direction in 
which the rectum should have been. A catheter was sutured into the bulging 
end of the rectosigmoid and pulled down through the opening, and its 
edges sutured to the wound in the perineum. This was done with great 
ease for the mesentery of the sigmoid was an exceedingly long one. This 
child died on the eighth day postoperative not from peritonitis, as the 
autopsy revealed but apparently from a cardiac abnormality. This child also 
had a cyst of the left ureter which contained 100 c.c. of urine and a unilateral 
fused kidney and this markedly hypertrophied bladder which contained 
600 c.c. of urine. It was interesting to note that there was no connection 
between the lower end of the left ureter and bladder. 

Vaginal anus is one of the commonest of all congenital defects of the 
anus and rectum being rated as 40 per cent of a group of defects where the 
rectum may open into the urethra, bladder, uterus or vagina. It is conceded 
that an anorectal malformation occurs in about every 5000 births. I saw 
a child eight years of age whose mother said that at birth the vaginal anus 
was imperforate. I considered it was advisable to operate upon this child, 
which I did, and removed the anal opening and that part of the rectum out 
of the vagina and placed it back posteriorly where I was able to find a 
rudimentary sphincter muscle. I carefully sutured the rudimentary 
sphincter muscle about the opening of the rectum and did a perineoplasty. 
The levator ani muscles were also sutured carefully together around the 
lower portion of the terminal rectum in order to be sure that the rectum 
would have a sphincter action from the levators in case the rudimentary 
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sphincter ani muscle did not properly function. Three months following 
the operation the child was a‘!e to control the bowel movements. Eleven 
months after operation the chiid was again seen and the late report reads 
that there was perfect control over every defecation. About two months 
ago I had the opportunity of seeing this young woman again and she still 
has perfect control over her daily bowel movements. 

Dr. JoHN E. Cannapay, Charleston, W. Va.: I have had the disagree- 
able experience of having several of these cases to deal with. In most 
of them the blind end of the rectum was placed so high I had to open the 
abdomen and push it down by means of a sound or other blunt instrument. 
In 2 cases the findings bore out the point Dr. Cave made, that other con- 
genital abnormalities usually exist. In these two instances the rectum and 
the bladder were fused into one. These babies were in poor condition and 
remained so. After an opening was established through the anal region 
and kept open, they continued to pass feces through the urethra. I did not 
later undertake to repair the abnormal openings or to separate the bladder 
from the rectum, owing to the poor condition of the patients. 

Dr. Frank Warp SmytHE, Memphis Tenn. (Closing): I appreciate 
very much that Dr. Sachs brought out the point he did. Of course, there 
may have been some lesion in the brain although, as mentioned, I did not 
examine the brain at necropsy. In the case with asphyxiation I feel sure 
that in the actual delivery there was no trauma as it was a cesarean birth. 

We have found in this institution that a little more than 50 per cent of 
the infants for whom we have had to do abdominal surgery for failure of 
canalizing of the intestinal tract have been premature infants. 

Dr. Rosert L. Ruopes, Augusta, Ga. (Closing): 1 only wanted to 
emphasize the advantage of air inflation as a guide to what we want to do. 
To approach through the perineum and explore an hour or so, and then 
have to open the abdomen is too great a strain on these little infants. 
By the procedure I described it takes only twenty to twenty-five minutes 
to complete the operation when you know where to go. As Dr. Mixter said, 
I was fortunate in obtaining control over the bowels; I made the incision 
approximately where the anus should be and did a simple proctotomy 
and did not do a lot of cutting. I simply bored my way up until I could feel 
the impulse. There was no question, in a child, without any anesthetic, 
of not being able to feel the impulse; the finger swept around the rectal 
pouch and with an Allis clamp I caught the end of the bowel and drew it 
down; it was a very simple procedure. I did not discuss the complicated 
cases in which the bladder the ureter or other things are implicated. The 
point is that these premature children will not die within a day or two, and 
in the meantime you can let sufficient air be swallowed to dilate the bowel 
for visualization. Nothing has been lost and if the method helps, it is a 
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SYPHILIS OF THE 
GASTROINTESTINAL TRACT* 


CARRINGTON WILLIAMS, M.D., F.A.C.S. 


RICHMOND, VA. 


YPHILITIC lesions of the gastrointestinal tract have 
been considered very rare and it has been only in the last 
ten years that any considerable number of case reports 

have appeared in the literature. Now there is quite a volumi- 
nous collection on syphilis of the stomach, but reports of similar 
lesions in the intestinal tract are still relatively few. 

The objects of this paper are to emphasize the character- 
istic x-ray picture of the lesions of the stomach and the colon 
and to discuss particularly the involvement of the intestinal 
tract. In this discussion the rectum and the anal canal will not 
be considered. 

The bulk of the literature on intestinal syphilis has come 
from the European journals, but reports in America have 
appeared during recent years. Perhaps one reason for the con- 
sidered rarity of the condition is due to the exceedingly rigid 
criteria for diagnosis which have been advanced. It has been 
held necessary by some to demonstrate the Spirochaeta pallida 
in the tissues, but Singer and Dyas!’ point out for the stomach 
lesion that this has never been done, while undoubtedly au- 
thentic cases have been reported. 

They quote McCallum as authority that demonstration of 
Spirochaeta pallida in any tertiary lesion is difficult and has 
rarely been conclusively accomplished. Harris and Youmans” 
agree with them and propose a less rigid set of requirements to 
be fulfilled in establishing the diagnosis of syphilis of the 
stomach. Their requirements are: 


*From the Surgical Gastro-Intestinal Service of the Medical College of Virginia 
and the McGuire Clinic. 
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1. Evidence of organic disease of the stomach which on 
x-ray examination is indistinguishable from cancer of the 
stomach. 

2. A comparatively young individual. 

3. The presence of other evidence of syphilis. 

4. A qualified improvement under antisyphilitic treatment. 

5. In cases operated upon, demonstration of tissue changes 
compatible with syphilis. 

McNee? in 1921 reported finding Spirochaeta pallida in 
sections of a luetic stomach. Singer and Dyas! take issue with 
him and are convinced that the spirochaeta found are not those 
of syphilis. Tuttle* reported a case of syphilis of the jejunum. 
The lesion was resected and Warthen found Spirochaeta pallida 
in the tissues. Whatever may be the truth it may be stated with 
certainty that any spirochaeta found in the tissue would be 
open to much question as to its true nature. However this may 
be, a more definite recovery of Spirochaeta pallida from a 
suspected gastric lesion was reported by Harris and Morgan.° 
They macerated the stomach tissue, injected it into the testicle 
of a rabbit and recovered typical Spirochaeta pallida with 
which they produced primary syphilitic lesions. This work 
removes beyond the possibility of doubt the fact that the 
lesion was due to syphilis. In spite of this finding it is unfair 
to demand demonstration of the Spirochaeta pallida before 
accepting the diagnosis of gastric or intestinal syphilis. | am 
therefore inclined to accept Harris and Youmans’? criteria for 
both gastric and intestinal lesions with modification of the first 
because I will attempt to show later that the lesion is not 
indistinguishable from carcinoma by x-ray examination. 

Before getting too deeply ito the question of diagnosis 
it should be clearly understood that this discussion is of tertiary 
lesions only and not of the shallow ulcerations which may occur 
in the intestinal tract during the secondary stage. These 
tertiary lesions are two, though they are probably only stages 
of the same process. First is the ulcer, which is usually round or 
oval with a tendency to encircle the lumen of the gut. The 
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edges of the ulcer are sharp, the base is clean, usually covered 
with granulation tissue, and it penetrates into the submucosa 
or muscular coats. Such findings have been reported by Lewis,‘ 
Karshner,’ Gutmann,® Gram,’ Riggs’ and Gatewood and 
Kolodny." 

The ulcer may penetrate the intestinal wall and perforate. 
Termier and Traversier'? reported a case of perforation of 
such an ulcer located in the lower ileum following a light blow 
on the abdomen. This happened while the patient was under 
treatment for syphilitic enteritis. Wahlberg'* reported multiple 
perforations through such ulcers located in the upper jejunum. 

The second type is the gummatous mass which encroaches 
on the lumen with gradual production of stenosis and often of a 
tumor of considerable size. The mucous membrane at the site 
of the lesion may or may not be ulcerated. The intestinal wall 
is very stiff and rigid and the lumen is reduced by thickening 
of the wall to a tube-like structure of even caliber. The transi- 
tion from healthy bowel into the lesion is usually sudden, the 
only changes in the bowel near the mass are edema of its tissues 
and a gradual narrowing of its lumen. The microscopic picture 
is that of an intense fibrosis particularly about the blood 
vessels. There are collections of lymphocytes and proliferation 
of endothelial cells with typical giant cell formation. The true 
gumma with its necrotic tissue apparently is never found. The 
adjacent lymph nodes usually are enlarged and present much 
the same microscopic picture though the fibrosis is not so 
marked. The whole mass may be secondarily infected by 
pyogenic organisms and show a more or less acute inflamma- 
tion. Cases presenting such a picture have been reported by 
Maingot'* Anderson and Macewen,'® Perry,’ Guyot,” 
Puenti,'® and Ramond.’® 

These lesions, both ulcerative and gummatous, are fre- 
quently multiple. Gutmann’ reported a case having 15 annular 
constrictions in the small bowel, each constriction being caused 
by an ulcer completely encircling the lumen. Gatewood and 
Kolodny" reported a case of gastric syphilis in which at 
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autopsy multiple typical [uetic ulcers were found in the lower 
ileum and in the sigmoid. 

The location of these lesions in acquired lues in the small 
bowel is usually the upper jejunum, while in the large bowel it 
is in the left half of the organ, being more frequent near the 
rectum. 

Associated with the intestinal lesions there may be any of 
the other manifestations of syphilis of long standing. Anemia 
is often marked; this may be secondary to hemorrhage, or, as in 
Case vu of this report, dependent on the effect of syphilis on 
the hematopoietic organs. The gastric secretions are affected, 
the free hydrochloric acid being low or absent. The cases which 
have come to autopsy have almost invariably shown a marked 
degeneration of the liver. So also with the heart and blood 
vessels, the specific arteritis is frequently found. 

The symptoms presented by any individual case are of 
course dependent on the nature of the lesion. In the ulcerative 
non-obstructive stage the complaint is of bloody diarrhea. 
This may be accompanied by digestive complaints and fre- 
quently abdominal pain. In the later obstructive type the usual 
symptoms of obstruction of the small or large bowel are present, 
the severity of the symptoms depending on the degree of the 
obstruction. Other stigmata of syphilis may be present and be 
helpful in the diagnosis. The Wassermann reaction naturally 
is usually strongly positive, but as in syphilis of other parts of 
the body, it may be negative. Several well-authenticated cases 
have been reported with a negative Wassermann reaction. 
(Riggs,'® Scott and Pearson.*’) 

These patients, as a rule, are relatively young people who 
are better preserved than would be expected if the lesion were 
malignant and of the same duration. When a complication 
such as hemorrhage, chronic obstruction or prolonged diarrhea 
is present they may present marked cachexia. 

In lesions of the small bowel and in ulcerative non-obstruc- 
tive lesions of the whole intestinal tract, the x-ray is of little 
help in the diagnosis. In obstructive lesions of the small bowel 
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it is helpful in establishing the obstruction and in following 
the effect of treatment, but it does not differentiate it from 
other types of obstruction. When the lesion 1s of the gum- 
matous type in the stomach and colon, however, it is my belief 
that a characteristic picture is presented frequently enough to 
at least suggest its specific nature. This is contrary to the 
opinion usually expressed by radiologists and many others 
(Harris and Youmans’) who say that the x-ray picture is 
indistinguishable from cancer. 

Karshner’ suggested that the differentiation from a malig- 
nant growth can be made from the diffuseness of the lesion and 
the stiffness of the bowel wall. Lewis’ of McGill University, 
however, gave a description of the x-ray picture which is 
certainly suggestive of the diagnosis and in general true of the 
pictures that I have seen. He says: 

The barium enema picture is most typical, as is shown in the accom- 
panying plate. In syphilis there is a long, small channel fading gradually 
into the undilated hypertrophied colon above. This is in sharp contrast 
to the localized irregularity of the filling defect of carcinoma, which, if 
obstruction be present, is followed by a markedly dilated colon above the 
stricture, an expression, as Mills remarks, of the more sudden onset of 
the stricture. 


While this is an accurate description of the syphilitic lesion, | 
feel sure that Lewis* has overlooked the fact that carcinoma can 
give the same picture, his description is typical of syphilis 
but not of syphilis exclusively. 

The evidence, then, which the x-ray picture does give in the 
presence of this lesion is that of a rigid tube with smooth wall, 
a stiffness of the adjacent bowel, usually little or no dilatation 
proximal to the stricture, and a funnel appearance at each end 
of the stricture. This picture is very suggestive of syphilitic 
stricture of the colon. 

The same general type of deformity is found in the stomach. 
Here it is modified by the different shapes and functions of the 
organ. The lesion, however, is tubular or funnel shaped and 
gives a picture of a smooth annular deformity on x-ray ex- 
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amination. Meyer and Singer*' have stressed the gross appear- 
ance of the lesion at operation as the most reliable evidence 
for diagnosis. This is undoubtedly important and reliable for 
one who has seen a number of cases; however, most surgeons 
encounter these cases only rarely, and I am sure would feel 
great hesitation in positive assertion. This typical x-ray 
picture has not been sufficiently stressed. 

The differentiation between syphilis and malignancy is the 
most important part of the question because, if the lesion is 
malignant, operation should be done promptly, if it is luetic 
medical treatment should be tried first. The decision should 
rest on the age, general condition, duration of trouble, other 
evidence of syphilis, the x-ray findings, and response to thera- 
peutic test. 

The most difficult differentiation is between tuberculosis 
and syphilis, and uncertainty may readily exist even after the 
tissue has been microscopically examined. Here again the 
extent of the lesion without evidence of pulmonary tuberculosis 
would suggest syphilis because in tuberculosis of the bowel 
the lung is almost invariably involved also. The x-ray findings 
are also quite different. In tuberculosis there is a hypermotility 
of the gut throughout and spasmodic stricture is frequent 
while organic stricture is rare; in syphilis the gut is sluggish 
and organic stricture is the usual lesion, while spasm Is rare. 
Again the lesions of tuberculous colitis are usually in the right 
side of the colon and those of syphilis in the left side. Micro- 
scopically they may be almost indistinguishable; the fibrosis, 
giant cells and cellular infiltration may be in accord with eithe~ 
disease. In syphilis the perivascular changes are more marked 
and in tuberculosis caseation and tubercle formation are 
frequently seen. Finally to be certain of the diagnosis the 
tubercle bacilli may be found, or following the method of 
Harris and Morgan’ the Spirochaeta pallida may be discovered. 

Another lesion which may be confusing is the non-specific 
granuloma, examples of which have been reported by Moschco- 
witz and Wilensky.*? This obstructing mass occurs more fre- 
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quently in the colon but is also formed in the small bowel. 
Microscopically it is not unlike syphilis, the differentiating 
points being the type of giant cell and the arrangement of the 
lymphocytes around the blood vessels. 

In considering treatment we will again dismiss the sec- 
ondary manifestations of the disease and limit the discussion 
to the ulcerating and stenosing lesions of the tertiary stage. 
Any case presenting urgent symptoms of obstruction obviously 
demands immediate surgery. If the lesion is high in the small 
bowel resection is indicated. Cases illustrating this situa- 
tion have been reported by Anderson and Macewen," de la 
Guardia,”* Lewis,® Perry'® and Riggs.!° 

When the lesion is in the large bowel it ts likely to be on 
the left side and the proper procedure, as with any obstructing 
lesion in this location, is a first-stage colostomy proximal 
to the lesion. After the fecal current has been established 
through this new outlet, active antiluetic treatment should 
be instituted with the hope that the lesion will be cured. It 
may disappear and an adequate lumen result, then the colos- 
tomy can be closed. It often happens, however, that the 
gummatous tissue Is replaced by fibrous tissue and the stenosis 
becomes more marked. Under these circumstances resection 
of the bowel must be done. 

Cases illustrating this line of treatment are one reported 
by Maingot' and Cases vir and vir of this report. 

When the stenosis is not so severe as to demand surgical 
relief and in cases of ulceration, active antiluetic treatment 
should be carried out with the patient under close observation. 
Mercury and large doses of iodide are especially indicated in 
this type of lesion and should always be given in addition to 
arsphenamine. With this regime patients with severe ulcera- 
tions and those with large gummatous masses have been 
cured. Such cases have been reported by Guyot,'’ Haller and 
Walker,** Puerti,'*’ Ramond’® and Scott and Pearson.*° 

While a patient is under medical treatment for such a 
specific lesion there are certain complicating conditions which 
must be remembered and properly treated. 
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Perhaps the most frequent is anemia. This may be due to 
the constitutional effect of syphilis or it may be due to hemor- 
rhage from the ulcerations in the bowel lumen. The former type 
is illustrated by Case vir of this report and in spite of the 
most strenuous efforts eventually caused the death of the 
patient. The latter type is illustrated by a case reported by 
Gatewood and Kolodny;' this patient had fatal intestinal 
hemorrhage three years after the diagnosis was made and 
after active treatment during that time. 

Perforation of the bowel may occur and of course demands 
immediate operation. Termier and Traversier'? reported a 
perforation of the jeyunum following a blow on the abdomen 
in a patient under treatment for intestinal lues. Wahlberg’® 
reported a case of multiple perforations, but the diagnosis 
here is questionable. 

Gastric anacidity has been noted in a number of cases; 
when free hydrochloric acid is absent or low it should be given 
in appropriate cases. 

The mortality of reported cases of both stomach and intes- 
tinal lesions treated both medically and surgically is high. 
It seems likely that the degeneration of the liver so often found 
may play a large part in the fatal termination. All cases, par- 
ticularly those coming to operation, should be studied carefully 
for liver function. 


CASE REPORTS 


The cases to be reported are sketched briefly below. Cases 
11, 111 and Iv were reported by Dr. L. C. Pusch;** I am pre- 
senting them again to emphasize the x-ray findings. Dr. Pusch 
examined the tissue in all cases except one, and I[ quote his 
description of the microscopic picture and will not repeat it 
for each case: 


The floor of the ulcer was composed of a thin layer of necrotic cellular 
debris, overlying young granulation tissue densely infiltrated with lympho- 
cytes, plasma cells, and fewer polymorphonuclear leucocytes, in part 
interwoven with the muscularis mucosae. Several gummatoid areas were 
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observed, but no classical gummata. Beneath, the increased thickness 
of the mucosa was due to edema, fibroblastic proliferation, and dense, 
well-circumscribed, perivascular and perilymphatic aggregations of lymph- 
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Fic. 1. Case 1. Condition in 1927. 


ocytes and plasma cells. These sharply defined perivascular groups 
constituted the most constant feature of the histopathology. They extended 
throughout the wall of the stomach, through the hypertrophied muscula- 
ture into the serosa, and also far beyond the margin of the ulcer, presenting 
a greater extent of inflammatory response than is usual in non-specific 
inflammation. They occurred partly as mantles about the blood vessels, 
and partly as eccentric nodules associated with adventitia. For the most 
part the blood vessels themselves were not altered, although in a few 
instances both arterioles and venules had narrow lumina and thickened 
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walls, effected by medial hypertrophy and fibroblastic proliferations 
involving intima, media and adventitia; in some instances inflammatory 
infiltration of the vessel wall itself occurred. The margin of the ulcer was 


Fic. 2. Case 1. Condition in 1933. 


abrupt in some areas, composed of intact, edematous, hyperplastic mucosa 
infiltrated with plasma cells and lymphocytes. In other portions such a 
mucosal border was separated from the ulcer proper by a narrow tapering 
zone in which the superficial half of the mucosa was necrotic, ragged, 
and mixed with inflammatory exudate. At times occasional miliary gum- 
mata were found with or without necrosis or small giant cells. The regional 
lymph nodes presented essentially the same changes. 


Case 1. L. W., white, male, aged thirty-eight, admitted to Memorial 
Hospital August 12, 1927, No. 12643. 

For about a year he had had epigastric pain made worse by eating 
and at times radiating to the lower abdomen. He had had frequent nausea 
and vomiting. During this year he had lost strength and 25 pounds in 
weight. Physical examination was unimportant except for evidence of loss 
of weight and sluggish knee jerks. The blood Wassermann reaction was 
strongly positive. The spinal fluid was normal. The blood was normal. 
Repeated gastric analyses showed absence of free hydrochloric acid. 
X-ray examination revealed an annular constricting and stenosing lesion 
of tube-like character in the pyloric end of the stomach. He was given 
antiluetic treatment and improved rapidly. 
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He was seen again this year (six years after admission); he has gained 
weight and strength and has no symptoms. The blood Wassermann is still 
strongly positive, and x-ray examination shows the same type of lesion 


Fic. 3. Case 11. 


but less extensive than before. 

Case u. F. S. E., Negro, female, aged twenty-six, admitted to St. 
Philip Hospital August 17, 1931, No. S-1493. 

During the past year the patient had had a dull pain in the epigastrium 
after eating and for several months had vomited frequently after meals. 
There had been a few intervals during this time when she was free of 
symptoms. There had been no bleeding. Physical examination showed a 
woman who had lost weight and was markedly dehydrated. There were 
numerous ulcerations of the skin and general lymph glandular enlarge- 
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ment. Nothing else of significance was found. The blood count and blood 
chemistry were normal. The blood Wassermann reaction was negative. 
The gastric analysis showed no free hydrochloric acid in the stomach. 


Fic. 4. Case 1. 


X-ray examination showed a large lesion in the pyloric end of the stomach 
resulting in a tubular deformity. 

The pyloric end of the stomach containing the lesion was resected 
(Dr. G. P. La Roque). The mass consisted of very thick stomach wall 
(averaging 1 cm.) and ulceration of the mucous membrane around the 
whole of the tubular-like area. Pathologic diagnosis by Dr. Pusch: ‘‘ Syphilis 
of the stomach with ulceration. Syphilitic lymphadenitis.”” The patient 
made a slow but satisfactory recovery. 

Case 11. S. S., Negro, male, aged fifty-one, admitted to St. Philip 
Hospital August 20, 1931, No. S-1518. 

For about four months he had had epigastric pain and during three 
months had vomited frequently. Loss of weight 25 pounds. Physical 
examination was unimportant except for a small mass in the epigastrium 
and sluggish knee jerks. The blood count was normal, blood Wassermann 
reaction strongly positive; gastric analysis revealed no free hydrochloric 
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acid. X-ray examination showed a long tubular deformity at the pylorus 
without retention of barium. Several doses of arsphenamine were given with 


no improvement. 


Fic. 5. Case tv. Fic. 6. Case v. 


The stomach was explored (Dr. La Roque), a pyloric mass found and 
resected. The specimen showed a tube-like condition of the pylorus with 


ulceration of the mucous membrane. Pathological examination by Dr. 
Pusch: “Syphilis of the stomach with ulceration.’’ The patient made a 
good recovery. 

Case iv. C. L. B., white, female, aged thirty-seven, admitted to 
Memorial Hospital April 25, 1932, No. 5665. 

She had had severe nausea and vomiting for one year during which 
time she had lost 100 pounds in weight. She was still a very large woman. 
Physical findings were unimportant except for sluggish knee jerks. The 
blood count was normal. The blood Wassermann reaction was strongly 
positive, the spinal fluid normal and gastric analysis showed no free hydro- 
chloric acid. X-ray examination revealed a tube-like deformity of the pyloric 
end of the stomach with 40 per cent retention of the barium meal at the end 
of six hours. She had had numerous doses of salvarsan. Further antiluetic 
treatment was carried out in the hospital without improvement. After 
four weeks in the hospital the stomach was explored. The annular pylorus 
was found and on account of the obesity and poor condition of the patient, 
a posterior gastroenterostomy was done instead of gastric resection. She 
did fairly well for ten days except for slight nausea and vomiting. Then it 
became profuse. Enterostomy was done for feeding without relief and she 
died on the fourteenth postoperative day. At autopsy the operative field 
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was found satisfactory. The liver contained multiple gummata and there 
was marked fatty degeneration. No other cause for death was found. 

Pathological Diagnosis by Dr. Pusch on the stomach: “ Inflammatory 
response compatible with syphilis extends throughout the wall of the 
stomach.” 

Case v. H. I., Negro, male, aged twenty-five, admitted to St. Philip 
Hospital December 21, 1932, No. 10766. 

For about a year he had had epigastric pain. During the last six months 
the pain had been more severe, increased by eating and relieved by vomit- 
ing. He had been vomiting almost everything eaten during the last six 
months and had lost 30 pounds in weight. He had had a long period of 
antiluetic treatment without benefit. Physical examination except for 
evidence of loss of weight and poor general condition was unimportant. 
The blood count was normal, blood Wassermann reaction strongly positive; 
gastric analysis showed absence of free hydrochloric acid. X-ray examina- 
tion revealed an almost complete stenosis at the pylorus with 80 per cent 
retention of barium after six hours. The stomach edges were smooth and 
gave the appearance of hypertrophic pyloric stenosis. The stomach was 
explored and a hard inflammatory mass was found. This was resected. When 
opened this mass showed a narrow annular passage with ulceration of the 
mucous membrane. This tissue was macerated and injected into the testicle 
of a rabbit after the method of Morgan and Harris.* When no lesion appeared 
this testicle was removed and injected into another rabbit but without 
result. 

Pathological diagnosis by Dr. Pusch: ‘‘Syphilis of the stomach, ulcer- 
ative.” The patient made a good recovery. 

Case vi. E. B., Negro, male, aged forty-two, admitted to St. Philips 
Hospital April 29, 1933, No. 12763. 

This man had been sick for four years. He had lost weight and strength 
and had severe abdominal pain. A few days before admission he had a large 
hemorrhage from the stomach and had been almost moribund since. He had 
similar hemorrhages several times before. Physical examination revealed a 
desperately ill man. The heart and thoracic aorta were enlarged (confirmed 
by x-ray). There was an epigastric abdominal mass and lower down an 
abdominal pulsating mass. The blood count showed 480,000 R.B.c., hemo- 
globin 10 per cent. Blood sugar 155, N.p.N. 80, Wassermann reaction nega- 
tive. Sedimentation test showed vertical curve. Transfusions of blood were 
given with marked improvement, but the maximum hemoglobin was 33 per 
cent. Gastric analysis showed free acid from o to 21. There was slight bleed- 
ing from the stomach. X-ray examination showed an annular tubular 
pyloric deformity. On account of the repeated hemorrhages with the almost 
fatal ending, it was considered wise to explore the stomach in spite of the 
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grave risk. This was done and the abdomen found to be a mass of adhesions 
without a peritoneal cavity. These adhesions were separated sufficiently to 
see that the stomach could not be attacked on account of the adhesions and 


Fic. 7. Case v1. 


also a nearby aneurysm of considerable size. He died within twenty-four 
hours. Autopsy revealed multiple abdominal aneurysms, dilated luetic 
thoracic aorta, the condition of the peritoneum described and about 400 c.c. 
of bloody fluid in the operative field. The stomach showed marked thicken- 
ing of the pyloric portion and a polyp 1.5 cm. in diameter attached to the 
duodenum just beyond the pyloric sphincter. The microscopic picture of 
the stomach was similar to the description already given except that the 
perivascular arrangement of cells was not so marked. 
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Case vu. B. W. P., white, female, aged fifty-eight, admitted to St. 
Luke’s Hospital August 20, 1931, No. 33915. 
For about four years she had had attacks of colicky abdominal pain 


FORE OPER 4 
Jen. i8,/932. 


Fic. 9. Case vill. 


Fic. 8. Case vit. 


accompanied by distention and constipation. Her general health had been 
poor. Three months ago she sought medical relief and examination revealed 
a strongly positive Wassermann reaction. She was given intensive anti- 
luetic treatment but continued to decline in weight and strength. On 
admission here she had a profound secondary anemia, hemoglobin 28 per 
cent, R.B.C. 1,930,000, leucocytes 5600, polymorphonuclears 47 per cent. 
The blood Wassermann reaction was strongly positive, blood chemistry 
normal; gastric analysis showed no free hydrochloric acid. Gastrointestinal 


x-ray examination showed a normal stomach. A barium enema revealed a 
tube-like stenosing lesion in the transverse colon. After several transfusions 
of blood this lesion was resected by a Mikulicz type of operation. The blood 
did not respond to treatment including numerous transfusions of blood. 
She died six weeks after operation apparently from the anemia. The tissue 
was examined by Dr. Budd who reported it syphilitic. Autopsy limited to 
the abdomen failed to reveal any other cause of death. 

Case vi. T. D., negro, male, aged thirty-two, admitted to St. Philip 
Hospital January 15, 1932, No. 3891. 

This man had had severe constipation for about a year and had lost 15 
pounds in weight. Shortly before admission he had more than the usual 
difficulty in getting a bowel movement and had severe abdominal pain. 
Several months before his physician got a strongly positive blood Wasser- 
mann reaction and had given him several doses of arsphenamine. 
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Fic. 10. Case vit. Photomicrograph showing fibrosis, perivascular infiltration 
endarteritis. 


Fic. 11. Case vit. Photomicrograph showing gummatoid areas and giant cell. This 
field could be interpreted as tuberculosis. 
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Physical examination was unimportant except for abdominal distention. 
The blood count was normal, blood Wassermann reaction negative (note 
positive before admission) and spinal fluid normal. X-ray examination with 


Fic. 12. Case vit. Gross specimen. 


barium enema showed an annular tube-like inflexible lesion involving the 
descending colon. The diagnosis was “syphilis of the colon” with reserva- 
tions as to the possibility of malignancy. 

Cecostomy was done for relief of obstruction and intensive antiluetic 
treatment given. After three weeks x-ray examination showed a more 
marked obstruction, so the mass was resected. The patient made a good 
recovery and has been relieved of his symptoms. The gross appearance 
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suggested inflammatory origin; the mass was very rigid and firm. Dr. 
Pusch reported microscopic findings similar to the stomach cases and con- 
firmed the clinical diagnosis of syphilis. 


SUMMARY 


Six cases of syphilis of the stomach and 2 of the colon are 
presented. All of these lesions showed x-ray findings of annular 
deformity with smooth edges like a funnel leading into a tube. 
The gross specimens had the appearance of inflammatory 
tissue, the lumen was markedly constricted and the mucous 
membrane ulcerated. The gross and microscopic pictures 
presented from Case viti are typical of the disease and of all of 
these cases. Two deaths resulted from severe damage to other 
organs by long-standing syphilis, one liver failure from degener- 
ation and the other severe secondary anemia. A third patient 
died from gastric hemorrhage. A review of the various intestinal 
lesions Is given. 


CONCLUSIONS 


The x-ray picture, while not exclusive to syphilis, is suffi- 
ciently typical to be characteristic and should not be classed as 
indistinguishable from cancer. The gross appearance of the 
lesions at operation is also strongly presumptive of the disease. 
Many cases of gastric and intestinal lues are cured by medical 
treatment, but the stenosis In advanced cases is sometimes 
increased by treatment. Operative interference is indicated by 
obstruction, by failure of adequate treatment and by the possi- 
bility of the lesion being a malignant growth. Resection of the 
lesion Is mandatory in many cases, and on account of the 
extent of the involvement and ulceration of the mucosa is 
desirable in all. 
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PRIMARY CARCINOMA OF THE VERMIFORM 
APPENDIX 


CHARLES A. VANCE, M.D., F.A.C.S. 


LEXINGTON, KY. 


ALIGNANT disease of the appendix is of some special 
interest, not only because of the popular idea as to 
its rarity, but also because of the histological and 

other problems which are concerned. Carcinoma of the ap- 
pendix is generally looked upon as rare, but the growth Is not so 
uncommon as one might suppose. Many more examples would 
undoubtedly be revealed if all appendices removed were 
submitted to histological investigation. 

Carcinoma of the appendix was first emphasized in 1903 by 
Elting and Moschkowitz. Elting in his article gives historical 
precedence as follows: ‘‘ Merling reported a case of carcinoma 
of the appendix in 1838, Prus a case in 1855, Rokitansky 4 
cases in 1867, Kalaczed a case in 1875, Leichtenstern 3 cases in 
1876, Bierhoff a case in 1880.” 

It was not until 1882 that Beger described and reported the 
first unquestionable case of primary carcinoma of the appendix. 
He does not claim that his is the first case. He states that 
carcinoma of the appendix is rare. Van Alstine reported 2 
additional cases and collected in all about 300 cases up to June, 
1926. His discussion is exhaustive and leaves little to be said. 
Loe reported one in February, 1927, and Walker another in 
April, 1927, Selinger added 34 new cases in the literature none 
of which had been previously reported, all from the Post- 
Graduate Hospital, New York City. 

His series of cases were collected from a review of specimens 
examined at the Post-Graduate Hospital in the previous eight 
years. There were 45,302 specimens in all, 34, of which showed 
malignant disease of the appendix. The incidence, therefore, 
was 0.075 per cent of all specimens examined. Of appendices 
examined, the incidence was 0.35 per cent. The average age in 
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this series was thirty-four, the youngest patient eighteen, and 
the oldest sixty-seven. Twenty-eight or 82 per cent occurred in 
the female. 

In Reiman’s reported series of 13,151 surgical appendices, 
17, or about 0.13 per cent, were diagnosed histologically as 
carcinomas. In another series of 8038 there were 40 malignant 
cases or 0.49 per cent. In 5000 appendices studied by MacCarty 
and McGrath, one in 225 was carcinomatous. Of 15,481 tumors 
studied by McWilliams, 7878 were carcinomas and of these 
none was appendiceal in origin. 

Considering most of the available data, carcinoma occurs in 
0.2 to 0.5 per cent of all surgical appendices and comprises less 
than 0.5 per cent of all intestinal carcinomas. The youngest 
patient was aged five, reported by MacCarty and McGrath, 
and the oldest aged ninety-two reported by Kudo. Reiman 
found that 75 per cent of these cases were in females and 
Deaver showed 62 per cent occurring In males. 

Two general types of neoplasm involve the appendix. 
The first is composed of columnar cells or adenocarcinoma. It is 
ordinarily not found in early life and is very prone to recur. 
The second is composed of small polygonal or spheroidal cells. 
It may occur at any age and is nearly always benign. 

The name carcinoid has been coined to indicate its associa- 
tion with carcinomas and still differentiate it from them. 
Other names by which it has been called is benign cancer, 
pseudocarcinoma, chronic hyperplastic lymphangitis and 
chromaffin tumor. 

A. S. Jackson, after a careful study of a number of cases, 
believes that there is a definite relation between chronic ap- 
pendicitis and cancer of the appendix. Meyer believes that 
carcinoids develop from an embryonic rest or pause at the time 
of the formation of the cell masses of the glands of Lieberkiihn, 
and Forbus believes them to be tumors of the chromaffin 
system, of the argentaflin type, on account of the peculiar 
ability of their granules to reduce an ammoniacal solution of 
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Primrose reports 2 remarkable cases of carcinoma of the 
appendix occurring in sisters, both of whom suffered from 
tuberculosis. Aided and abetted by quotations from numerous 
authors, he draws an excellent case for the close association as 
to the causative agent (except for the tubercle bacillus itself) 
in cases of tuberculosis in and about the appendix and car- 
cinoma of the appendix. He also brings forward for consider- 
ation, as do Child and Le Conte, the possibility of heredity as a 
cause. 

Shaw believes that the cells of this appendiceal tumor are of 
epithelial origin and come from deep-seated epithelial cells 
which have been cut off in the early stages of fetal life. He ex- 
plains that the presence of small round cells caused by infection 
during the progress of the growth is due to a coincident attack 
of appendicitis. 

P. Masson has carried his investigation further and has 
recently more forcibly stated his theory as to the origin of 
these tumors. To quote him: “Carcinoids result from prolifera- 
tion of intranervous argentaflin cells of the neurocoine type. 
They pile up in the nerve fibres, finally rupture their sheaths, 
and infiltrate the intestinal tissue of the mucosa and then that 
of the submucosa.”” These cases are therefore, not cancer at all 
and are well described as “‘carcinoids.”’ This type of case gives 
the symptoms of appendicitis and is usually so diagnosed. 

Shaw describes genuine primary carcinoma of the appendix 
as a small round yellowish growth at the distal end of the organ, 
which on microscopic examination is found to contain colonies 
of rounded cells lying in well-marked alveoli and often invading 
the alveolar wall. There are also columnar cells arranged in a 
ringlike manner. 

There are two types of these appendiceal neoplasms. 
At the tip, where it occurs most often, in go per cent the lesion 
is usually benign, as evidenced by its lack of metastases and its 
failure to recur after removal. It was thought that in many 
cases the origin had been demonstrated to be not from epithe- 
lium at all, but from blood vessels. This would constitute 
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actually a benign endothelioma. Microscopically these growths 
show polygonal or spheroidal cells. At the proximal end of the 
appendix, in 10 per cent a true malignant tumor occurs. This is 
not strictly a carcinoma of the appendix but finds its origin 
in the cecum or ileocecal valve. These tumors metastasize, or 
simply spread and demonstrate all the characteristics of other 
intestinal malignant growths. Microscopically, they show 
columnar cells or gelatinous adenocarcinoma. The symptoms 
here are likely to simulate those of intestinal obstruction as well 
as of appendicitis, and because of early symptoms, diagnosis 
and operation are earlier. 

Most cases of carcinoma of the appendix are found in 
patients that have given symptoms of either an acute or chronic 
appendicitis. Some are found during the course of an explora- 
tory operation for indefinite symptoms, the appendix being 
removed either because of a suspicious bulbous tip or unusual 
induration or as a matter of routine. Occasionally an ap- 
parently normal appendix, removed during an operation for 
some unrelated condition, is reported as carcinomatous by the 
pathologist. No authentic case in which the diagnosis was made 
is on record. The only case reported in the literature in which it 
was claimed that the diagnosis was made before operation is the 
one reported by von Beger and operated on by von Thiersch. 
Considerable doubt exists as to the actual condition present 
here. There was a palpable tumor and a sinus leading to a 
carcinomatous appendix; the case is considered by E. Muller as 
a cecal carcinoma, but by some others as a carcinomatous 
appendix projecting into the cavity of the cecum but not 
actually involving its walls (McWilliams). 

It would seem that we are all still in the dark as far as a 
diagnosis of this condition is concerned. In ninety-nine cases 
out of the next one hundred, the operator will be surprised 
when the pathologist reports that the appendix removed shows 
a carcinoma, or carcinoid, at the tip, adding a note that these 
tumors are generally benign. 
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The onset of symptoms is most insidious. Pain is the most 
predominant symptom, usually located in the right iliac region 
which may be referred to the epigastrium, umbilical region, or to 
the whole right side. The patient may have repeated typical 
attacks of acute appendicitis or subacute appendicitis; there 
may be pain, nausea and vomiting, rigidity and tenderness and 
an increased leucocyte and polynuclear count. 

Acute appendicitis is suggested by the epigastric pain when 
followed by nausea and vomiting. Some patients have flatu- 
lence with attacks of diarrhea alternating with obstipation 
which simulates intestinal malignancy. 

Shafer reports the case of a patient who had pain in the 
right lower quadrant, distention, tenderness, rigidity, chills and 
fever. When the growth has extended beyond the appendix, 
presence of a mass, muscular rigidity, and temperature suggest 
an appendiceal abscess. The great majority are symptomless at 
the time of removal. 

The search for a sufficient number of signs or symptoms 
upon which to base even a tentative diagnosis has borne no 
results. After carefully weighing all the evidence at hand, one 
can reach no conclusion nor can one make a definite, positive 
statement regarding a single symptom, or a chain of symptoms, 
that would assist in making a diagnosis of cancer of the appen- 
dix. Even if a tumor in this region were palpated, to say that it 
is a tumor of the appendix would not be much more than a 
guess. 

When in the case of a laparotomy an appendix is found 
which is at all suspicious of carcinoma it should, of course, be 
removed. In fact, without entering into a lengthy discussion as 
to the advisability of appendectomy in all laparotomies, | 
believe that a disease incidence of 0.5 per cent such as exists in 
this condition might be considered sufficient argument for the 
removal of even apparently normal appendices. As carcinoma 
of the appendix occurs most frequently in appendices that are 
the seat of an acute or chronic appendicitis, which is the trouble 
that brings the patient to the surgeon, the appendectomy 
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performed as part of the treatment of the appendicitis is, of 
course, the proper treatment for the other condition present. 


CaseE1. J. W. J., a boy aged ten, was seen with what appeared to be 
an acute appendicitis. He was acutely sick. His white blood count was 
16,500 with polynuclears 86 per cent, and some acetone in his urine. He 
was given a gas anesthetic and was operated on May 6, 1920, and the appen- 
dix removed. The appendix was swollen and indurated and appeared to 
have a much more indurated place at the middle. The mesenteric glands 
were swollen and there was a moderate amount of clear fluid in the abdo- 
men. He did very well until the fifth day when his abdomen became dis- 
tended and the lower part of his incision opened up and a large amount of 
clear looking serous fluid drained out. There did not seem to be any infec- 
tion of the wound. He drained large quantities of this fluid from his wound, 
became much worse, developed a large amount of acetone in his urine and 
died two days later. A partial autopsy through the operative wound showed 
no peritonitis but a very much shrunken cecum and no leakage from the 
appendectomy stump, and enlarged mesenteric glands. On section these 
glands showed nothing but inflammatory tissue. The pathological report 
of the appendix showed that the mucosa was destroyed and was replaced 
by connective tissue stroma and slender columns of rather densely staining 
hyperchromatic epithelial cells with the diagnosis of carcinoma. 

Case u. Mr. W. S., aged twenty. He had had four previous attacks 
of abdominal pain which was followed by nausea and vomiting and this 
was followed by soreness in the right side. These were diagnosed as acute 
appendicitis. His blood counts ranged from 8000 to 12,500; polynuclears 
from 62 to 74 per cent. No urinary symptoms. He was operated on January 
18, 1926. An appendectomy was done. The appendix was long and the 
distal 2 inches were swollen and distended and there was a firm nodule 
in this distended portion the size of a pea. No glands were palpated in the 
abdomen and the intestines looked entirely normal. A pathological report 
showed solid alveolar trabeculi and tubular polygonal celled carcinoma 
of the appendix. The growth was infiltrating the muscular coat and invading 
the mesoappendix. The cells were large and contained more protoplasm 
than is usual in the so-called carcinoid of the appendix. No mitotic figures 
were seen. There was an increase in the submucous and subserous fibrous 
tissue, the result of previous inflammation. Diagnosis was carcinoid of 
appendix. He made an uneventful recovery and a satisfactory convalescence 
and was observed by me for about two years. He moved away from town 
and I have not heard from him since and I cannot find him to report on 
his present condition. 
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Case 11. Mrs. J. S. K., aged thirty-four, married, white. For four 
months she had been bothered with abdominal cramping and soreness 
in the right lower abdomen, with occasional nausea and vomiting. Tempera- 
ture was under 100°F., pulse 80, leucocytes 10,000, polynuclears 72 per 
cent. She was thought to have subacute appendicitis and was operated 
upon May 24, 1928. Under gas anesthesia the appendix was removed. It 
was of moderate size and the distal end tightly swollen and indurated 
and felt as if there was a growth inside the appendix. There were no glands 
of any kind palpated in the abdomen. Pathological Report: Gross: The 
specimen consists of the appendix which measures 6 X 53 mm. The distal 
end is enlarged, firm and distinctly yellow in color. Histopathology: 
Sections show the mucosa of the appendix to be destroyed and replaced 
by a connective tissue stroma which supports numerous islands and 
slender columns of rather densely staining hyperchromatic epithelial cells. 
These cells infiltrate the muscularis and extend into the serosa. Diagnosis 
was carcinoma of appendix (chromaffin tumor). This patient remained 
under my observation for three years and never had any recurrence and 
seemed to be entirely alright. She moved away and I have not been able to 
get into communication with her since. 


SUMMARY 


1. Carcinoma of the appendix is a distinct pathological 
entity and is not a rarity. The incidence ts approximately 0.5 
per cent of all appendices removed. 

2. The first authentic case was reported by Beger in 1882. 
It is discovered most frequently in the third decade. The usual 
appendectomy for appendicitis or of a prophylactic nature is 
also performed in the third decade. 

3. While by far the greater number have appeared benign, 
they show histologically malignant characteristics. The capac- 
itv of the carcinoid of the appendix to metastasize is recorded 
not less than nine times in the literature. Therefore, carcinoids, 
or chromaffin tumors, are relatively but not absolutely benign. 
For this reason we should remove the appendix regardless of 
the appearance of symptoms whenever opening the abdomen, 
and all cases revealing carcinomas of the appendix should be 
kept under close observation. 

4. The nature of carcinoids remains undetermined. They 
resemble most closely the carcinomas but differ from them in 
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their tendency to remain local. They present two main types, 
the spherical or round cell or basal cell type, and the columnar 
or adenomatous type, of which the former is more common but 
the latter is more prone to malignant characteristics. 

5. The condition has never been diagnosed preoperatively, 
and rarely at operation. 

6. Three cases are reported. 
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ANASTOMOSES OF THE GASTROINTESTINAL 
TRACT 


EMPLOYING A PILE CLAMP 


Appison G. BRENIZER, M.D., F.A.C.S. 


CHARLOTTE, N. C. 


INCE the operation of intestinal anastomosis carries with 
it more Instruments and more names than any other 
operation in the whole field of surgery, I shall not attempt 
to add another instrument to the already overburdened arma- 
mentarium. There are already: more apparatus for diagnosis 
and more operations on the stomach and intestines than most 
of us can wisely and skilfully use. I have selected the long 
existing and lowly pile clamp and have elevated it to a higher 
position in the performance with it of intestinal anastomoses, 
gastroenterostomy, pyloroplasty, duodenojejunostomy, pyloric 
and corporic resections. The word “pile” instead of “‘hemor- 
rhoidal”’ is used, partly in a connotative sense, to accentuate 
the usual and ordinary employment of the instrument. It is too 
well known to mention that the pile clamp, of the Kelsey or 
Cooper variety, employed in the clamp and cautery removal of 
hemorrhoids, is very strong in handles and lock, the blades are 
very narrow and the strength of blade is gained by the addition 
of width. The usual intestinal clamp loses in strength in propor- 
tion to its narrowness, without the building up in width or 
height. The pile clamp is a forceful crusher, as is known, when 
applied to a hemorrhoidal mass, and when the hemorrhoid is 
seared off with a cautery, a narrow ridge of crushed and burned 
tissue remains, closed and bloodless from its own cohesion. 

The tissues of the intestine and stomach yield as readily, or 
more so, under the crushing force of the narrow bladed pile 
clamp, pushing mucosa and muscularis aside until there 
remains in the grasp of the clamp a very narrow, translucent 
groove, with close adhesion of muscularis mucosae and serosa, 
863 


Ps 
4 


864 ADDISON G. BRENIZER 


when burned with a cautery and carefully liberated from the 
bite of the clamp, the narrow ridge or ledge remains adherent 
from its own cohesion. The pile clamp (Kelsey or Cooper) is 


pile clamp (Kelsey or Cooper) which compresses intestine to narrowest translucent 
groove. This compressed groove remains adhered from its own cohesion after clamping 
and searing with cautery. 

Groove A-B produced with various intestinal clamps does not remain adhered. 
To assure cohesion of this narrow cuff, a 00 suture of plain catgut may be inserted in 
cuff as pile clamp is released. 

Compare Figures 11 and 12, where fine suture is put in behind pile clamp and cuff. 
Closed ends are merely abutted, sewn together and anastomosis established. 


also built with long enough blades to grasp entirely across the 
colon or stomach as far up as the fundus. When the severed 
ends of the intestine have been so treated, by crushing and 
searing and remain adhered, they are joined together by the 
simple procedure of abutting the two ends and sewing them 
together. Minor modifications in technique to assure against 
the possible opening of the intestine, spilling of contents, 
bleeding and a proper closure of the abutted ends will be de- 
scribed in more detail directly. 


3) 
; 
Fic. 1. Intestine to be resected, severed at each end, between Bainbridge clamp and 
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Halsted! described, in 1921, a tying and burning of the 
bowel ends, bringing together the closed ends and puncturing 
the double diaphragm with a housed knife; Shoemaker,’ in 


Fic. 2. Whole loop of intestine, after being freed from its mesentery, is grasped with a 


single pile clamp. Loop is burned away on pile clamp. Same method may be used in 
doing a gastroenterostomy employing a single clamp to grasp both edges of stomach 
and jejunum. 

Compare Figures 8-10. 


1921, clamped on the mucosa after cutting through the serosa 
and muscularis and cuffing this layer back, severed the mucosa 
and sewed the cuffs over the clamps; Highsmith,* in 1923, used 
a silkworm gut loop to close Halsted’s abutted ends and when 
abutted withdrew it after cutting; Kerr,‘ in 1923, used a basting 
stitch after clamping and tucked the shelf in; both Horsley and 
Stone have had obstruction from the too widely invaginated 
shelf. Fraser and Dott,* in 1924, used a guillotine ligature still 
employing the Halsted abutted closed ends and reported an 
obstruction; Pringle,’ in 1924 employed clamps with very 
narrow blades, but could not cut to the mucosa without some- 
times entering the bowel, therefore crushed the whole bowel 
and sewed the plications of the bowel over the clamps, stating 
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that the mucosa need not be closed separately, nor should the 
crushed shelf be too wide since Fraser and Dott had had an 
obstruction by the broad shelf; Shoemaker,’ again in 1927, 
employed the narrow blades of Pringle, but still on the mucosa; 
Tyler has twin clamps flat on the opposing sides and beveled 
on the bowel side but not as narrow as the Pringle or Bainbridge 
blade, held together with a Hoffman cut-off. There are many 
devises for holding twin clamps together, not only to keep them 
from shifting apart but to prevent sliding up and down; the 
Carwardine pin and screw on the handles or Narath’s ratchet 
and screw on the shanks are good. Rankin has an excellent 
clamp for the purpose. If one still cares for a fancy technique, 
there is the von Petz clamp, which is a sort of a cross between a 
Payr crushing clamp and a mechanism for inserting a double 
row of staples across the bowel; one might follow Bancroft 
who has exhibited such an instrument and who has shown by 
x-rays that these staples persist in situ for a considerable period 
of time and are gradually extruded. An autopsy, six months 
after operation, showed that there was no foreign body reaction 
about a staple which still remained in the intestinal wall. 

About half a century has elapsed since the foundation of 
gastric operations and yet hardly a single revolutionary 
method, except the innovations of the Finney and Horsley 
pyloroplasties, Petit and Staveley’s duodenojejunostomy and 
Strauss’ longitudinal resection of the lesser curvature, has been 
developed during that time. Technical modifications and 1m- 
provements have been added, but the principles of enlarging 
the pyloric orifice as laid down by Heineke-Mikulicz, the gastro- 
jejunal anastomosis of Woelfer and the gastric resections of 
Billroth remain the basic procedures. The recent discussions 
have revolved, at times dizzily and bewilderingly, around the 
questions of results, what ulcerations are benign and malignant, 
whether the benign ever become the malignant or not. Frankly 
I am still confused. 

Most instruments developed and put on the market are for 
the purpose of carrying out a so-called aseptic technique, that 
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is an operation: (1) free from leak of contents or soiling, (2) 
bloodless during and after operation, (3) leaving sufficient 
blood supply up to the union of serosa with serosa, (4) abutting 


Fic. 3. 

Fic. 3. Pile clamp is swung completely over, distal ends of blade passing through rent 
in mesentery. Back of grasped ends of intestine are sewed together with a Lembert 
suture. Clamp is then swung back into position, suture picked up and carried forward 
as pile clamp is released. This can be done also in gastroenterostomy and duodeno- 
jejunostomy if enough freedom of loop is allowed. 

Fic. 4. Posterior sutures laid, clamp removed, both intestinal ends remain closed from 

their own cohesion. Lembert suture is continued forward. 


closed ends to prevent leak and bleeding in the act of uniting 
the ends, (5) a narrow ledge or cuff to allow a wider opening and 
to prevent obstruction, (6) a technique to do away with 
cumbersome instruments while making the anastomosis and to 
do away with packs, (7) a simple procedure, involving a mini- 
mum of manipulation to speed up the operation, particularly 
in cases of obstruction. The pile clamp may favor every 
necessity. 

More important than how to do the anastomosis is where to 
do it, on the right colon or the left. A one-stage operation can 
be done on the right side with a mortality of about 10 per cent, 
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on the left with double that mortality. The only way to bring 
the left side mortality down to the level of the right side is to 
drain the proximal segment of the colon by a cecostomy or 


Fic. 5. Anastomosis is completed and opened up by insertion of thumb and forefinger 
through it. 


colostomy beforehand or at the time of operation. Cheever 
reports from a series at the Brigham Hospital, that the mortal- 
ity rate for 31 resections of the colon with preliminary 
colostomy was 9.6 per cent, while for 47 resections without 
colostomy was 25.5 per cent. Gibbon,*® reporting 20 cases, and 
using the Kerr basting stitch in 17, remarks: “It will be seen 
that I have done five resections without a cecostomy. One of 
these cases died of peritonitis and I have a feeling he might have 
lived had I done a cecostomy.”’ 

The paramount obstacles to success are infection and 
obstruction, the bowel wall may be teeming with bacteria and 
the blood supply may be poor from certain anomalies in vessel 
anastomoses, particularly in the left colon; the bowel contents 
become quickly hardened and the combination of bacteria, 
poor blood supply, temporary lameness from operation, gas 


on 
ne, 
> 
a 
é 
a 


ANASTOMOSES OF GASTROINTESTINAL TRACT 869 


distention and hardened fecal matter may be responsible for a 
leak late in the postoperative course. Retroperitoneal cellulitis, 
local abscess formation and peritonitis account for most of the 


Fic. 6. Region of lower descending and transverse duodenum is shown where operation 
of duodenojejunostomy done with a pile clamp and abutting of closed ends is method 
par excellence. Curve of pile clamp in this location, where protective intestinal clamps 
are used with difficulty and where opening is small is of great advantage in producing 
an elliptical opening instead of a slit. This same advantage of curve applies to all 
anastomoses, even end-to-end, of intestine, where cuff is made longer by virtue of 
curve and may avoid placing clamp obliquely on intestine. 


deaths following surgery of the colon and these infectious 
invasions cannot always be forestalled by any method of so- 
called aseptic anastomosis and it is questionable, at least, 
whether one should ever be tempted to do an anastomosis, 
particularly on the left side of the colon, as can be done on the 
right side, without a preliminary drainage of the proximal 
segment. 

However, the anastomoses of the gastrointestinal tract are 
quite easy with a simple pile clamp, whether the operation be 
gastroenterostomy, duodenojejunostomy, the various intes- 
tinal anastomoses or resections. The pile clamp is a powerful 
crusher, so powerful that when applied to the stomach or the 
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intestine, the softer tissues, the mucosa and muscularis are 
squeezed aside under the crush and when the viscus Is seared 
through with a cautery and the clamp removed the cohesion 


Fic. 7. Posterior stomach wall is brought through transverse mesocolon and it along 
with loop of jejunum are so held together with Allis forceps as to allow chyme to run 
isoperistaltically. Folds or ridges between Allis clamps may be grasped with two pile 
clamps (Kelsey or Cooper) or a single clamp. 

Compare Figure 2. 


alone is sufficient to hold the stomach or intestine closed at 
the crushed strip. The crushed strip or future ledge is very thin 
and translucent, made up only of muscularis mucosa and 
serosa; the blood vessels are completely occluded by the crush- 
ing and burning with cautery. Two ends of the crushed and 
seared stomach and gut are easily approximated and sewn raw 
on the narrow crushed ledge and the opening assured by in- 
vagination of the fingers through the opening. The two edges 
are also thus turned in. According to the foregoing description 
not a drop of contents or blood is spilt. The crushing pile clamp, 
or several of them, offers an enormous advantage in duodeno- 
jeyjunostomy, where the clamps left in place are often in the 
way and cumbersome, which condition of awkwardness not 


> 
- 


ANASTOMOSES OF GASTROINTESTINAL TRACT 871 


infrequently is encountered in doing a gastroenterostomy or 
even a Billroth No. 1 or 1. 
The advantage of the pile clamp in doing enteroenterostomy, 


4 
Fic. 8. Folds or ridges of stomach and jejunum are grasped with pile clamps. A vascular 
area is deliberately chosen. Both folds may be grasped with a single pile clamp. 


particularly end to end of the small intestine is not only the 
absolute control of contents spilling and bleeding but the very 
narrow ledge or shelf. The curved pile clamp in gastroenteros- 
tomy, duodenojejunostomy and side-to-side or end-to-side 
anastomoses creates a round opening instead of a slit and thus 
offers a more assured patency of the anastomosis. ‘If any uncer- 
tainty is felt about the cohesion of the crushed and adhered strip, 
its closure may be assured by the insertion of a continuous 
mattress suture clamped at either end, which can be withdrawn 
or broken when the anastomosis is completed or the application 
of the small v-shaped wires which can be opened with finger and 
thumb pressure and passed by the bowel. If anything is 
used I prefer the fine catgut. The catgut is put behind the nar- 
row ledge, while we keep the pile clamp still in place when 
anastomosing the upper tract but put in the ledge itself while 
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the ledge is being released from the pile clamp in anastomosing 
the intestines. 
It is advised on first doing the operation that a new curved 


Fic. 9. Stomach and first portion of duodenum may be treated in same way, preferably 
using one clamp, so that pyloric ring will be cut through in doing a Finney pyloro- 
plasty. Use of a single clamp in this location necessitates placing of posterior stitch 
before clamp is applied. 


pile clamp be used, Roosevelt clamps be placed as guards and 
the fine continuous mattress suture be placed to forestall all 
errors and assure an aseptic technique. 


CASE REPORTS 


Case 1. J. E., man, aged sixty-nine, carcinoma of cecum, partial 
obstruction; glands in mesocolon; resection of hepatic flexure and terminal 
ileum; healing without drainage; living at eighty-five. 

Case u. A. F., woman, aged thirty-four, carcinoma of cecum, resec- 
tion along ascending colon and terminal ileum; healing with slight drainage; 
living at forty-three. 

Case ut. J. V., man, aged fifty-two, large hypertrophic tuberculous 
ulcer of ascending colon; resection above cecum and above ulcer, preserv- 
ing cecum; tubercle bacilli in sputum; healing with slight drainage and 
fistula, closed in three months; living at sixty. 
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Fic. 10. Ridges of stomach and jejunum burned off with cautery (electrocoagulation 
knife preferable). Pile clamp makes a narrow translucent groove or cuff, squeezing 
mucosa and muscularis aside. Clamp does not cut through but creates a groove or 
cuff, which when seared remains closed from its own cohesion. 


~ 


Fic. 11. Continuous sutures 00 catgut used as basting stitch, to assure closure. Pile 
clamp makes a narrow translucent groove. In upper tract fine catgut basting stitch 
is put in behind groove, in lower tract in groove itself. 
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Fic. 12. Showing closed ends of stomach and jejunum, held closed by cohesion, assured 
by basting stitch, behind narrow groove, now cuff. In small and large intestine basting 
stitch is run in cuff itself as it falls away from clamp. 


» | | 
i 
pre a Gx age = 
P 2 | 
| 
Fic. 13. Two posterior stitches, one of silk, one of catgut have been placed. 
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Case iv. A. T., man, aged thirty-two, ileosigmoidostomy two years 
previously, three fistulae through abdomina! wall, polypus tuberculis 
of ileum and cecum; resection of cecum, 41% feet of ileum; healing with 


Fic. 14. Basting stitches of 00 catgut are being cut and withdrawn. 


slight drainage; living at forty-five. 

Casev. C.T., girl, aged nineteen, megalocolon; resection at transverse 
colon then ileosigmoidostomy, both healing per primam; colectomy, 
closing sigmoid and ileum ends. Death from peritoneal cellulitis on seven- 
teenth day; leak and invasion from sigmoid end. 

Case vi. C. B. B. Large hypertrophic diverticulum of sigmoid; 
resection, rectal tube up through anastomosis. Transverse myelitis about 
fourth dorsal segment from occlusion by embolus of anterior median spinal 
artery on fourteenth day. 

Case vu. J. A. W., man aged thirty-four, large indurated pyloric 
ulcer adhered to liver and pancreas; gastroenterostomy with pile clamp. 

Case vi. H. J., girl, aged twenty-three, duodenal ulcer. Gastro- 
enterostomy with pile clamp. Vomited a few times but no blood. Good 
result. 

Case 1x. A. C. R., man, aged thirty-two, duodenal ulcer. Resection 
of ulcer in grip of pile clamp. Pyloroplasty; never vomited, no blood in 
stools. Excellent result. 

Case x. D. F., man, aged twenty-four, duodenal ulcer; gastro- 
enterostomy elsewhere; voluminous and continuous vomiting; jejunum 
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at 4 
Fic. 15. Gastroenterostomy completed. Note entire absence of leakage and bleeding 
and rapidity with which anastomosis is being done. 


Fic. 16. Two fingers and thumb are invaginating, in turn, stomach and intestine through 
opening, as silk suture is continued anteriorly. 
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pulled through transverse mesocolon; duodenojejunostomy with pile 
clamp. 

Case x1. T. A. K., man, aged thirty-two, duodenal diverticulum and 
ulcer; adhesions, obstruction. Gastroenterostomy with pile clamp, never 
vomited, no blood in stools. 

Case xu. W. F. H., man, aged eighty-five, carcinoma of pylorus; 
resection of antrum and corpus with pile clamp; vomited little blood. 

Case xu. E. G. McL., man, aged sixty-five, pyloric obstruction. 
Diagnosis carcinoma. Resection of pylorus with pile clamps. Diagnosis 
ulcer. Never vomited. No blood in stools. 
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DISCUSSION ON PAPERS OF DR. WILLIAMS, DR. VANCE 
AND DR. BRENIZER 


Dr. CuHarces R. Epwarps, Baltimore, Md.: That syphilis of the 
stomach is a very rare condition can be attested by surveying the work 
of any surgeon. I will illustrate that by briefly relating the experience of 
some of the institutions in Baltimore. For instance, at the Mercy Hospital 
where Dr. McGlannan has been associated for many years, but one case 
of syphilis has come under his observation. That case was reported by him 
at the meeting of the American Gastro-Enterological Association several 
vears ago. No surgery of the stomach was attempted, but four years after 
treatment was begun the patient died and necropsy showed an apparently 
healed lesion. At the City Hospitals, Baltimore, Dr. Shipley has been Chief 
Surgeon for many years. They have 200 surgical beds and during the winter 
they have probably as high as 1200 inmates in homes for indigents and 
necessarily many cases of syphilis are seen but not one case of syphilis of 
the stomach has come to the attention of the surgical service in twenty-one 
years. 
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At the University Hospital, which also has a good surgical service and 
a rapid turn over, we have had but one case of syphilis of the stomach 
demanding surgical attention. A man, aged forty-two, German born, a 
carpenter, for a period of three years had been without work, largely 
because of the depression and not because of his physical condition. Early 
last year he began to lose weight and complained of pain in the abdomen 
which was very suggestive of girdle pain. The pain was not increased by 
the intake of food or by the character of food. At no time did he have symp- 
toms of stomach or duodenal ulcer but his loss of weight was marked. He 
vomited two days before admission, was examined on the medical service 
and found to have a positive Wassermann reaction. X-ray examination 
showed a large filling defect in the lesser curvature of the stomach but 
the duodenal cap was outlined very satisfactorily. At the end of three hours 
he still had considerable retention, and at the end of six hours the roent- 
genologist suggested retention of about 50 per cent. He had a mild sec- 
ondary anemia, and a positive Wassermann reaction on several occasions. 
The spinal fluid was negative. Gastric analysis showed, after an Ewald 
meal, 4 per cent hydrochloric acid and 47 per cent total acidity at the end 
of an hour. After being admitted to the hospital he had a good deal more 
nausea and vomited more frequently. I saw the patient at the request of 
the medical service and suggested the possibility of syphilis of the stomach, 
and advised very vigorous antisyphilitic treatment. The symptoms became 
much worse; the patient could not retain anything and surgery seemed 
absolutely indicated, and that is the point I wish to emphasize in reference 
to syphilis of the stomach, that ordinarily these cases should not be con- 
sidered surgical unless obstructive symptoms demand it. This man was 
operated upon thirteen days after admission and on the operating table 
the impression that he had syphilis was very definitely verified. He had a 
large mobile ulcer involving the lesser curvature and the tissues all around 
were suggestive of being infiltrated with salt solution. This edema extended 
down into the duodenum, so it made any surgery very hazardous. There- 
fore, since there was so much retention and the symptoms were worse, a 
sidetracking operation seemed indicated. A posterior gastroenterostomy 
was done as far to the left as possible. He continued to have nausea and 
vomiting for ten days which was very distressing. His antisyphilitic treat- 
ment was started on the tenth day and a roentgenogram made five months 
after operation, showed that the deformity on the lesser curvature had been 
largely absorbed and at the end of three hours the stomach was entirely 
empty. His postoperative course was very smooth. He has now regained 
his weight and has exceeded it, for he has gained over 50 pounds, and is 
entirely well. The Wassermann reaction is still positive and antisyphilitic 
therapy is still being pushed. In all probability the Wassermann reaction 


ANASTOMOSES OF GASTROINTESTINAL TRACT 879 
will remain positive for some time, as that is the observation made by others 
who have reported these cases. 

Dr. WitiiaM B. Marsury, Washington, D. C.: I would like to report 
a case apropos of this which may be of some interest. | think most of us 
have the feeling that there should be no mortality in simple appendicitis, 
and when I am asked if there is any danger in operating in simple appendi- 
citis I usually say that there should be no more than in walking down town. 
This particular case took a fall out of me. A man walked into my office 
and said he thought he had chronic appendicitis. He had had what he 
called “indigestion” for some time, and complained of definite pain on 
the right side, which was previously diagnosed as appendicitis. | thought 
the history was definite enough to advise operation, and did not suggest 
an x-ray. I made a right rectus incision so as to be able to explore the 
abdomen and exclude any other pathology. All the organs were normal 
except the appendix which was removed in the usual way. This was not 
acutely inflamed but showed enough involvement to account for his trouble. 
The operation was on Saturday. On Sunday and Monday he seemed to be 
in very good condition, but on Tuesday he began to be somewhat distended 
and nauseated. He passed very little gas in spite of enemas. On Tuesday 
night he was markedly distended and uncomfortable and was given two 
enemas preceded by pituitrin. This brought away considerable gas which 
seemed to be under a lot of tension, but gave little relief. From this time 
on he became progressively worse. Lavages were done every four hours to 
prevent vomiting, but in spite of turpentine stupes, and salt solution in 
the vein, the distention persisted. The patient died just a week after the 
operation. Fortunately we were able to get a necropsy, but there was no 
pathology found in the abdomen except the markedly distended loops of 
intestine. Apparently the cause of death was ileus, but its origin was 
impossible to determine. 

Dr. Huspert A. Royster, Raleigh, N. C.: The usual description of 
so-called carcinoma of the appendix is a nodule occurring toward the tip, 
without metastases, microscopically malignant but clinically innocent, 
the age incidence being very young. These nodules are visible to the naked 
eye, are yellowish and circumscribed. If there are any cases that are not 
visible to the naked eye I do not know of them. The question comes up 
whether these so-called carcinomas are really carcinomas. There has been 
no recorded case of a death from metastasis following removal of the 
appendix containing such a growth, so microscopically they are carcinoma 
but clinically they certainly are benign. If that is the case, why term them 
carcinoma? The term carcinoid has been used for a period of years. Aschoff 
who, I think, gives the clearest definition, regards them as nevus-like 
growths, therefore skin reflections, and the question arises whether these 
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two conditions have not been confused all along, just as we are confused 
in talking about them. My experience is that there are not so many true 
carcinomas as are reported. A true carcinoma, even in its microscopic 
features, appears to be very rare if we do not confuse it with carcinoid, 
and the true carcinoma must occur at the cancer age, the carcinoids very 
much earlier. The false type, referred to by Gerlach, is due to a hyperplasia 
with persistent anlage according to Aschoff’s contention. Dr. Forbus, of 
Duke University, was one of the first in America to find that these were 
related to the chromaffin system, and his silver stains have definitely 
proved the relation to this particular system. Other metal stains do the 
same thing. The proliferation of these cells suggested the idea to me that 
there is very little relation between this growth and ordinary appendicitis, 
an actual inflammation of the appendix, that it is rather part of the involu- 
tion of the appendix, a going back, on account of the rudimentary type of 
hyperplasia of these particular cells. So it seems to me that if there is any 
growth which is usually apparent to the naked eye when found, which 
can be called true carcinoma, which does not cause metastases, which does 
not cause death, which can be cured by removal of the appendix, we simply 
do not understand it. 

Dr. Wittiam T. Brack, Memphis, Tenn.: Primary carcinoma of the 
appendix Is a rare condition. In May, 1929, a white woman, aged twenty- 
three, was sent to me with a diagnosis of appendicitis by a very competent 
medical man. At operation we found a mass at the proximal end of the 
appendix. Carcinoma most frequently appears at the distal end of the 
appendix and does not metastasize early. In this one the proximal end 


with a part of the cecum was removed. There was no involvement of the 
cecum. The laboratory report was adenocarcinoma. The patient died later 


of carcinomatosis. 

I recall one other case of primary carcinoma of the appendix that was 
located midway between the distal and proximal end. This was in a young 
woman who has had no recurrence in the past seven or eight years. The 
majority of these conditions simulating carcinoma are carcinoid growths. 
In the latter condition we find histologically an inflammatory process going 
on. We will find in such cases the presence of Kulshitzky’s tissue at the 
base of Lieberkiihn’s gland. These granules have silver reducing qualities, 
and must be differentiated from true carcinoma. 

Dr. Rosert L. Ruopes, Augusta, Ga.: I wish to report a case similar 
to Dr. Black’s of adenocarcinoma at the base of the appendix, producing 
obstruction, in a woman, aged twenty-five, who was seen in 1923. The past 
history was absolutely negative and she had never had an attack of ap- 
pendicitis before. This particular attack was associated with right lower 
abdominal pain, nausea and vomiting and almost complete prostration. 
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The attack persisted through the night and the next morning she made no 
improvement, but they did not call a doctor until afternoon, about twenty 
hours after the onset. She was sent to the hospital then and presented the 
picture of peritonitis in the right lower abdomen. When the abdomen was 
opened it was found that a massing of ileum and cecum had produced an 
obstruction. There was a sloughing in the terminal ileum with marked 
leakage and the lower abdomen was filled with intestinal contents. I should 
have done an enterostomy and backed out, but did a resection and an end- 
to-end anastomosis of ileum to the ascending colon. She died soon after 
completion of the operation. 

Pathological Report: “‘ The loops of ileum are bound over cecum form- 
ing a pocket in which the appendix is buried. The tip of the appendix has 
apparently eroded away. The base of the appendix is the site of an ulcera- 
tive growth which encircles lumen extending into cecum producing an 
underminded ulcerated margin. Malignant growth is confined to the region 
of the base of the appendix and adjacent portion of cecum, surrounding 
which there is marked inflammatory reaction.”” Microscopic sections showed 
adenocarcinoma. 

Dr. Frep W. Rankin, Lexington, Ky.: The question of aseptic anasto- 
mosis is one that most of us have tackled at one time or another. I have 
been guilty of manufacturing a clamp in order to do one. There are two or 
three things about this type of suture that I wish to emphasize. It seems 
to me any clean type of closure is worth while, even if it only cuts down the 
gross soiling. It need not be absolutely aseptic to be worth while. The second 
point is that any instrument must not be too cumbersome for general use. 
Whether we use a crushing clamp or whether we use two clamps, the 
principle is essentially the same. The agglutination of the ends of the bowel 
does two things, it keeps them closed while one sutures them, and it pre- 
vents postoperative hemorrhage. I have had no experience in the upper 
gastrointestinal tract with an aseptic anastomosis with any sort of clamp, 
but in the colon I have a good many times, particularly in, transplanting 
the ileum into the colon for carcinoma or hyperplastic tuberculosis, and 
in no case have I ever seen a hemorrhage following this type of operation, 
nor have I seen stricture follow it. 

Dr. CARRINGTON WiLuiams, Richmond, Va. (Closing): It is true that 
many persons feel that there is no such condition as syphilis of the stomach, 
but I think the isolation of the spirochete by Morgan and Harris at Vander- 
bilt University definitely establishes this disease. A good many cases have 
been reported from Nashville and Atlanta and others from various parts 
of this country. The roentgenogram of the patient which Dr. Edwards 
reported is not typical of syphilis of the stomach. It is possible that this 
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is an early case, and if it had gone longer before operation the ulcer might 
have encircled the stomach and produced a typical deformity. 

Dr. AppIsON BRENIzER, Charlotte, N. C. (Closing): I could not hope 
for any other response than that of the man who was selling bedbug poison. 
He said, “Just catch the little fellow by the back of the neck and squeeze 
him till his mouth flies open, then drop a drop of this preparation into him 
and it will kill him as dead as a door nail.’’ Someone in the crowd rejoined; 
“Instead, I could stamp his darn brains out.” The barker, undaunted, re- 
plied, “Well, my good friend, that’s another good way.” 
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